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Uncle Sam’s Machines 


Built by 


Sloan & Chace Mfs. Co., Ltd. 
Newark, N. J., U.S. A. 
Range Clocks : We build Dies, 
—— Jigs, Gauges, 
Models, etc., 


for the 


U.S. Navy. 


The 





Powers Card 

Machin 
— ne for Watches, 
Punching Clocks, Meters, 


Typewriters, 
Adding Machines, 
Locks, Firearms, 
Cash Registers, 
Time Recorders, 
Instruments, etc. 


and Tabulating 
Machines for 
the U. S. 
Census 

Bureau. 


Model and Special 

Experimental Machinery 
ae" 

Work. built to order. 


Sub-Press Dies. Electric Motor Dies. 








Manufacturing Contracts Solicited 

















Selling—AMERICAN MACHINIST—Section. September 1, 1910. 


Automatic Turret Control 
on the Pond Rigid Turret Lathe 


Makes this machine remark- 
ably easy to handle and very 
rapid in manipulation. 

It permits the operator to 
direct all his energy toward 
increasing the output and 
promoting accuracy, and not 
in supplying the machine 
with useless power. 

On the average hand oper- 
ated, heavy turret lathe al- 
most 75 per cent. of the 
operator’s energy is used in 
manipulating the turret. 
Add to this a non-self-lock- 
ing, hard running, slow re- 
sponding turret, and how 
much energy has he left for 
the output ? 

This misdirected energy 
should be employed to in- 
Turret end of the 28-in. Pond Rigid Turret Lathe, showing turret with aanataiad the output, promote 


extension turret arranged for chuck work. End gear guards re- accuracy _ and maintain a 
moved to show mechanism for automatically revolving turret. cheerful operator by using 


The Pond Rigid Turret Lathe 


A large, powerful, massive machine that is sweeping the lathe field for rapid, heavy 
manufacture in duplicate. 

The turret action on the Pond is entirely automatic, being controlled entirely by power. 
Change to hand manipulation can be instantly made at any time. 








rite jor Catalog “The Pond Rigid.” It illustrates how to save money on numerous large castings 
that have generally been conceded impossible to machine in a turret lathe. 


Niles-Bement-Pond Company 


111 Broadway, New York. 23-25 Victoria St., London, S. W. 


SALES OFFICES: Boston: Oliver Bldg. Chicago: Commercial National Bank Bldg. Detroit: Majestic Bldg. Pittsburg: Frick Bldg 


St. Louis 516 North 3rd St Philadelphia: 21st and Callowhill Sts Birmingham, Ala.: Brown-Marx Bldg. Agents: The Canadian 
hairbanks Co., Ltd., Montreal, St. John. Toronto, Winnipeg, Calgary and Vancouver. Agents for California, Nevada and Arizona: Harron 
Rickard & McCone, 139 Townsend St., San Francisco, Cal., and 164-8 North Los Angeles St.. Ios Angeles, Cal. Ing. Ercole Vaghi Milan. 
Italy. HF. G. Kretschmer & Co., Frankfort a.M.. Germany. F. W. Horne, 70C@/- Yokohama, Japan / 


(See pages 53, 54, 55, 56, 57, 58, 59 and 60) 
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Making Transtormer Cases 


In the transformers which are built by 
the General Electric Company in_ its 
Pittsfield, Mass., plant, the making of the 
case is an interesting series of operations 
owing to the fact that the side is made 
of corrugated sheet metal, while the top 
and bottom are made of cast iron. The 
iron is cast to this sheet metal so there 
is absoluiely no leakage around the joints. 
The various operations in constructing the 
case are corrugating the sheets, welding 
longitudinal seams, clamping the corru- 
gated sides so they will retain their 
proper shape when molding, molding and 
casting the top and bottom to the sheets 
and cleaning the castings. 

The first operation is to cut the sheets 
to the proper size to form the sides of 
the case. After this, they are corru- 
gated in a large press, as shown in Fiz. 1. 


WELDING SHEETS 


After these sheets are corrugated, the 
two ends are brought together and a lon- 
gitudinal seam is welded by the arc-weld- 
ing process, as shown in Fig. 2. In the 
larger transformer sides two welders 
work at the same time on one joint. They 
start to weld in the center and carry it 
along to the outer edge. 

After considerable experimenting, the 
company decided that this was the cheap- 
est and most satisfactory method of mak- 
ing this joint. One of the main reasons 
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Press for corrugating the sheets. 
Electric welding of longitudinal 
seam. Clamping sides into post 
tron for molders. 

Pits in which to mold and cast 
the top and bottom, and appara- 
tus and methods employed in 
molding. 
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Fic. 1. CORRUGATING THE SHEETS IN LARGE PRESS 


for so deciding was that an absolutely 
tight joint could be easily and quickly 
made. 

When the joint is welded the side of 
the case is clamped, as shown in Fig. 3 
Two oval-shaped rings like the one 
shown at A, are placed inside the case 
under the bands BB, and the bands are 
then tightened up with the bolts shown. 
This gives the transformer side its prop- 
er shape and holds it rigid while it is 
having the top and bottom cast to it. 





Fic. 2. ELectric WELDING THE LONGI- 
TUDINAL SEAM IN CORRUGATED SHEETS 


These transformers are made in vari- 
ous shapes and styles, of which the 
square one at C is an example. To make 
this one four sheets are pressed to the 
proper shape to form the four sides and 
these are joined together by welding a 
seam at each corner. 

MOLDING THE END 

For molding and casting the top and 
bottom on the larger size transformer, a 
concrete pit has been built in the foun- 
dry, as shown in Fig. 4. The corrugated 
sheet, shown with the clamps on in Fig. 
3, is lowered into this pit, as shown at D. 

The steel plates EE are then made 
to surround the corrugated sides at D, 
and the flasks in which to make the mold 
are placed on top of these plates, as 
shown at F. The pattern for the bottom 
of this particular transformer is shown 
at G. 

As shown by the core print on the top 
of pattern G, a core is made to mold 
this side of the bottom. This core is 
made of green sand and ‘s located in the 
cope, as shown at H. The drag part of 
the mold for one of the square trans- 
former bottoms is shown at J]. The cope 
H, with its green-sand core, is all ready 
to lower into position on the drag /, and 
thus complete the mold ready for p uring, 
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Fic. 3. TRANSFORMER SIDE CLAMPED IN POSITION READY FOR THE MOLDERS 


CASTING THE BOTTOM 


In the background of Fig. 5, is shown 
one of the oval transformer sides after 
ir has had the top cast on. It is now 
eady to lower into the pit for molding 
and casting the bottom. In the foreground 
is shown the completed drag half of the 
mold, while between that and the corru- 
gated side lies the cope. This cope is 
all ready to turn over, lower onto the 
drag, and be clamped to it ready for pour- 
ing. 

As can be seen in the drag, the corru- 
gated side is allowed to project up into 
the mold about one inch. Thus the molt- 


en iron, when it is poured into the mold, 
comes in contact with this sheet metal 
and fuses with it enough to form a water- 
tight joint. 

On some classes of work it is cus- 
tomary to tinplate metal, that is, to have 
a casting poured around it in this man- 
ner, in order to make the two metals 
fuse together. 


COMPLETED MOLD 


A completed mold, rigged up with its 
special clamps, pouren, etc., is shown in 
Fig. 6. Here the mold is all ready to 
pour the molten iron ir 











Fic. 4. CONCRETE Pit FoR MOLDING AND CASTING LARGE TRANSFORMERS 
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In Fig. 7 is shown some apparatus for 
molding some of the smaller transform- 
ers, and in Fig. 8 is shown an individual 
concrete pit in which they are molded. 








Invo ute Gears * 


By LuTHER D. BURLINGAME 








Speaking for a manufacturer at whose 
works for more than 60 years an exten- 
sive business in making gears and gear 
cutters has been done and which has had 
to deal with all phases of the gear ques- 
tion and meet the varying requirements 
of customers during those years, I can 
say that we are not surprised that the 
different members of the committee of 
the American Society of Mechanical En- 
gineers are not unanimous as to any plan 
which would bring about a change from 
the present standard. 

The thought seems to be uppermost in 
the minds of those proposing a change 
that a standard should be adopted having 
a true involute for the entire length of 
the tooth even if sacrifices in other direc- 
tions must be made to accomplish this 
result. 

I believe the advantage, if any, of hav- 
ing the entire tooth a true involute is 
less than we would be led to believe by 
those advocating a change; indeed, it is 
a matter yet to be demonstrated that the 
practical advantages of the form of tooth 
now in common use will not more than 
outweigh any theoretical advantages of 4 
tooth wholly involute. 

That the special requirements at the 
present time are for teeth varying both 
ways from the present standard would 
indicate that we now have a good average 
to meet ordinary working conditions. Our 
experience goes to show that for quiet 
running for a possible variation in center 
distance and to avoid back lash a small 
pressure angle and long tooth are of ad- 
vantage, while for cases in which strength 
is the prime consideration even at the 
sacrifice of other advantages the greater 
pressure angle and shorter tooth have 
their field of usefulness. 

These varying needs are illustrated in 
automobile practice where in some makes 
the cam-shaft gears are made with small 
pressure angle and long teeth while the 
driving gear is made with larger pressure 
angle and shorter teeth in each case for 
the reasons above pointed out. That 
strength in this latter case is secured at 
some sacrifice is indicated by the illustra- 
tion used by Mr. Gabriel in his able dis- 
cussion, where he speaks of the injurious 
etfects of the hammer-blow action when 
“stub-tooth” gears are used in street-car 
service. This same destructive action 


*Tiseussion of Mr. Lewis’ paper on “Invo- 
lute Gears,” presented before the joint meet 
ing of the Institute of Mechanical Engineers 
and American Association of Mechanical Fn 


gineers 
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Fic. 5. TRANSFORMER MOLD READY TO CLOs!t 


has been noticed in stub-tooth gears used 
in automobile service. An engineer who 
has for many years made a specialty of 
gearing, and who is an expert on that 
subject and who has, in recent years, 
been with one of the leading automobile 
manufacturers of America tells me that 
he has repeatedly found the same de- 
structive action spoken of by Mr. Gabriel 
when stub-tooth gears were used in va- 
rious makes of automobiles. 

Mr. Lewis, in referring to the prelim- 
inary tests made by the students of the 
Massachusetts Institute of Technology, 
says that they show that the loss by fric- 
tion is varied to a greater extent by the 
length of addendum than by the angle 
of obliquity. As I understand the tests 
to which Mr. Lewis refers were made 
entirely with roller bearings, thus re- 
ducing the bearing friction to a minimum. 
Shis friction,however, was one-third great- 
* for the 20-degree pressure angle than 








Fic. 6. MoLp READY TO PourR 


for the 14'.-degree angle. Withplain bear- 
ings where the friction on the bearings 
would be much greater than with roller 
bearings, this factor favorable to the 
smaller pressure angle might more than 
offset any advantage shown by the tests 
in favor of the greater pressure angle as 
reducing friction. As plain bearings are 
much more extensively used than roller 
bearings, the tests cannot be considered 























Fic. 7. Ric FoR MOLDING SMALLER TRANS- 
FORMERS 


complete without securing full data, when 
using plain bearings. 

I agree fully with Mr. Gabriel as to the 
need of exhaustive tests by competent 
engineers before any result can be ac- 
cepted as authoritative. I would also take 
this opportunity to indorse what Mr. 
Gabriel has said in his discussion relat- 
ing to other phases of this subject. 

I do not believe that any modification 
of the present standard which would re- 
quire more cutters in a set to insure good 
running gears would meet with favor 
among manufacturers, as it would add 
directly to the cost of equipment. All of 
the plans suggested in Mr. Lewis’ paper 
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Fic. 8. CONCRETE PiT FOR MOLDING SMALLER TRANSFORMERS 
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are such as would require extra cutters 
in the set. Neither do I believe that any 
plan will be generally approved which 


will increase the amount of back lash 
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with a given variation in center distance 
or with a given amount of wear. 

Unless some very important advantages 
can be shown for some new system yet 
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to be suggested it would seem unwise 
to bring about the confusion which would 
result from a change not fully indorsed 
by the manufacturing public. 








The Care of Machi 


Let us begin with the planer. Too 
many people suppose that because a 
planer has a very deep bed, it can be set 
on the floor and be ready to run withcut 
leveling. This is a serious mistake. 
Every planer should be leveled about 
right lengthwise and crosswise; it shouid 
be leveled in the middle with the most 
extreme care. After this has been done, 
a pair of cast-iron or steel collars 3 
inches in diameter, bored 1' inches and 
ground exactly to the same size, prefer- 
ably on the same mandrel, should be 
laid into the V’s of the planer to re- 
ceive the level. 

he level itself should be mounted per- 
manently on a bar of steel planed and 
scraped perfectly parallel and about 3 
inches in length. The two rolls should 
then be set 18 inches on each side of the 
center of the bull-wheel shaft in one of 
the V’s of the planer, leveled with the 
greatest nicety and then tried in the V’s 
on the opposite side. The next move 
should be to the first roll directly 
over the center of the bull wheel and 
the other one three feet from it, either 
toward the front or the rear. If perfect- 
ly level, then it should be moved three 
feet to the other side of the center and 
made perfectly level. When this is done, 
the roll furthest away from the center 
should remain and the roll directly over 
the bull wheel should be moved three 
feet forward of it. Between the level 
and the roll, one thickness of newspaper 
should be placed and the outer ends low- 
ered until it shows level. This will 
slightly raise the center of the bed; the 
level will be ‘ong enough so that when 
it is leveled lengthwise the rolls may be 
put in spposite V’s and tested crosswise. 

\ series of feet that adjustable, 
as shown in the figure, made from rough 
cast iron if they are a nice job will make 
the best device possible for the planer 
to rest upon and will always be ready 
in case there should be any discrepancy 
in the level to bring the planer back to 
an absolute level again. Four of these 
should be used under the four corners 
of the bed directly under the four corners 
of the housings; they should then be dis- 
tributed along the length of the bed at 
about every six feet. 

It must be remembered that the mo- 
ment a planer is put into action, the action 
of the tool upon the work acts upon the 
bed and the foundation almost the same 
as using a peening hammer. It will also 
be found that in one month, no matter 


set 


are 


how good the foundation, the center will 
be slightly lower than the two ends and 


By William Lodge * 








Practical suggestions by a ma- 
chine-tool builder on the proper 
installation and care of machine 
tools. 

Specific instances about level- 
ing planers, lubricating counter- 
shajts and other cases where a 

















little care saves dollars to the 
owner. 
*President, Lodge & Shipley Machine Tool 


Company, - 


should be raised slightly so as to leave 
the extreme outer ends again a little 
lower than the middle. I have had many 
planer beds in my lifetime that could 
not be leveled: even after resting all the 
weight in the middle so as to lift the two 
ends, the bed was still slightly hollow, 
this because the planer upon which it was 
planed had not been carefully leveled 
and the hollow taken out. 
CORRECTING PLANER TROUBLES 

Some time ago I was called upon by the 

owner of a large establishment in Boston 























ADJUSTABLE PLANER FooT 


to see if I could discover what made 
its planer plane out of true, and upon 
examination I found that one end of the 
rail was higher than the other, caused 
by a slippage of the set screw holding 
the bevel pinion that operated the vertical 
screws from raising and lowering the 
cross rail. The complaint had been, after 
the surface and the two sides of a piece 
had been planed, that the two sides were 
not square with the surface and it can 
readily be seen that if the cross rail was 
not absolutely parallel to the top of the 
table this would take place. 

Sufficient care is not generally used in 
the journal bearings of planers to apply 
a sufficient amount of oil with sufficient 
freedom, and many users of machine 
tools make the mistake of using a thin oil 
instead of the best oil obtainable having 


ne Tools 


a good body. A thin oil is permissible 
only in the oiling of machines where it 
is continuously fed but never where the 
oiling is intermittent. 

Planer beds should be examined for 
level at least once a month. It is a small 
matter and will save not only the destruc- 
tion of the machine, but no end of trouble 
with the work that is being done on it. 
It should also be remembered that if a 
planer bed is out of true there is a ten- 
dency for all the shafts that run the 
gears to bind in their bearings because 
it is usually rather closely fitted. 


MOUNTING COUNTERSHAFTS 


When the countershaft is placed on the 
ceiling, extreme care should be taken that 
it is in alinement with the line shaft 
and level and that there is no binding to 
the shaft; it should be tested to run per- 
fectly free before the belts are put on. 

The same remarks would apply to the 
leveling of the countershaft for a lathe 
and they would apply equally well as to 
the extreme nicety of leveling the lathe 
crosswise. As much nicety should be 
used in the leveling of a lathe crosswise 
as should be used in the leveling of a 
planer lengthwise. 

It is unfortunate, but true, that the 
mounting of the countershaft on the ceil- 


ing is very often left in incompetent 
hands and is the cause of no end of 


trouble, both toethe user and to the maker. 


LEVELING MACHINE TOOLS 


No man has a right to assume that 
any machine tool, or in fact any machine, 
even if the feet or the part that rests 
upon the floor can be put upon, let us 
say, the nicest concrete floor or the nicest 
wooden floor made with the greatest care, 
is level without special care being taken 
and particularly in planers; the adjust- 
ing blocks should be used in every case. 
Suppose, for instance, that the owner of 
a shop is so proud of the floor that he 
concludes the machine ought to rest upon 
it without leveling and installs it inthis 
way; with a level tried crosswise it may 
show out but a trifle, and yet this trifle 
would indicate that the weight is resting 
extremely hard on points cat-a-cornered 
to each other; and what appears an ex- 
treme trifle on the surface, when placed 
under the legs or the points upon which 
the machine is resting, will show to be 
anywhere from 1/16 to % inch; I have 
at least seen cases like that. 

Take, for instance, the case of a lathe 
not being properly leveled crosswise; 
immediately the spindle will bind in the 
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bearings because a lathe spindle musi 
be fitted exceedingly close in order to 
carry out the principle in the machine it- 
self when performing the work it wasmade 
for; a very little discrepancy in the leve!- 
ing will cause trouble at that point; it 
will cause more trouble by having taken 
the carriage from its proper bearings, and 
this has frequently been the cause of 
what is known as chatter. 


IMPORTANCE OF LUBRICATION 


In these days when good machinists 
are so scarce, inexperienced men are fre- 
quently called upon to run very expensive 
tools and a lack of knowledge of the great 
importance of proper lubrication will de- 
stroy a good machine in a very short 
time. I call to mind at one time one of 
the nicest pieces of fitting for a worm 
and worm-wheel engagement with a 
pocket provided to receive and carry the 
oil so that the worm could touch it; I saw 
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where the operator of that machine care- 
lessly let the oil get too low so that the 
worm did not touch it and I saw that 
worm and worm wheel both destroyed in 
one hour. 


I call to mind another case where a 
man was doing something up near the 
ceiling and brushed off some gritty dirt 
that fell onto the ways of a planer, de- 
stroying the ways of that planer in one 
hour. 

It is impossible to express too strongly 
the great importance of having not only 
all revolving parts but all reciprecating 
parts provided with oiling devices that 
will not only serve the purpose but if 
possible that will remind the operator 
that they require to be fed. 


KEEPING MACHINES CLEAN 


I want to say a few words rela- 
tive to the keeping of a machine clean. 
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Too little attention seems to be given to 
this point. It is lamentable that tools 
or machines that have cost thousands 
of dollars should receive less care so far 
as cleanliness is concerned than is be- 
stowed upon the floor upon which they 
operate. Why not have a sign or a notice 
posted that each machine must be kept 
scrupulously clean and well oiled? 

While I am on the subject, I want to 
call attention also to the line shaft. I 
was told recently by an expert in line 
shafting that he frequently found cases 
where a line shaft was out of line in a 
length of 50 feet as much as two inches; 
in some cases out of level as much as 
one inch. I was also told by an engineer 
recently that he had found one case 
where 80 per cent. of the entire power 
of the engine was taken in friction. 

Surely someone’s attention should be 
called to such matters by your excelly it 
journal. 








Some Effects ot Carelessness 


The most common of daily  occur- 
rences is delay caused by someone’s care- 
lessness. A bid may be all ready to 
submit except that someone forgot to 
reply to our letter asking for prices. A 
contract may be held up a day because 
someone forgot to order a car shunted 
off on our side track or someone else 
ordered spruce timber instead of hard 
pine, or a machine cannot be shipped 
because the only skids on hand are two 
feet short, or some one of a thousand and 
one perplexities may have arisen. The 
worst of it is that these little lapses of 
mind that mean so much in the aggre- 
gate can often be laid to educated men 
rather than to the more strictly laboring 
class. Tell a helper to ring a certain 
bell at 4:30 and you are pretty likely to 
hear it at 4:30. Tell your best account- 
ant, your most accurate man, and if you 
hear it before 5 you are lucky. Your 
coachman (beg pardon, chauffeur) will 
meet you at the train and your best 
friend, who has been looking forward to 
your visit for a month, will be ten min- 
utes late! 

These are all well known and well 
worn statements, but how are we to ac- 
count fer them and how cure the disease ? 


THE MENTAL CARD INDEX 


A man’s brain may be likened to a 
card index. If well arranged it is easy to 
find any card at short notice. If ill man- 
aged it is difficult to find it and vastly 
more difficult as the number of cards in- 
crease. 

Most of our mental card indexes are 
fer from well arranged. The man who 
has stored away in his head only a few 
ideas can run over his stock readily and 
a new one is easily found. The man 


By Entropy 








A je w cases where carelessness 
costs money and where the hel per 
ts more reliable than the man 
higher up. How lack of concen- 
tration prevents us from doing 
our best work and a suggestion 
that we all need more accurat 
knowledge instead of ‘educa 
tion.” 




















with a great stock of undigested ideas 
may know many things, but when he 
comes to look over his stock to find one 
certain thing that he carefully laid away 
in the morning, it is so mixed up with 
so many other things that it is only by 
accident that he discovers it at all. 

Most learning, especially of the col- 
lege varietv, is so rapidly acquired and 
so little understood that it appears in our 
minds much as a card catalog would 
after the rats had eaten their way 
through it. Here and there an idea is 
left, standing alone and possibly of no 
earthly use to man or beast, and next 
to it a card full of vital facts so eaten 
away as to be entirely illegible. 

What can a man do to rectify this state 
of affairs? Little enough, because by 
the time he is old enough to realize the 
chaos which reigns in his cranium the 
mischief has been done. He can begin 
over again, clear out a few of the near- 
est pigeon holes and refuse to _ store 
away one single fact that he does not 
understand. When he is given an order 
he must think of the order, not of the 
number of buttons in the back of his 
wife’s new dress. He must understand 
the order or he will not remember it. 


If he is told to blow the whistle at 5:50 
and he understands it he will remember 
to blow it at 5:50, while if he is wonder- 
ing whether it is time to bring out his 
straw hat he may blow it at 3:30 to- 
morrow afternoon and he may never 
blow it at all. 

The whole cuestion is one of concen- 
tration on the business in hand. 

How about the man at the head who 
is daily suffering from these lapses of 
memory? He can place responsibility 
by giving written orders, but written 
orders are forgotten quite as often as 
spoken. The written order breeds loose- 
ness because one is so apt to give an 
oral order and say that he will confirm 
it in writing when he gets back in the 
office. 

There is apparently no absolute rem- 
edy. Relief is had by hiring a few 
skilled men who do remember and so 
systematizing things that cheap labor, 
that does habitually remember, does the 
actual work. 

Some relief is found in subdivision of 
forces so that it is one man’s duty to 
catch as many other men napping as pos- 
sible; the final solution seems only pos- 
sible in the distant future and then only 
if we are willing to reform this modern 
craze for filling children’s heads with 
totally unusable learning that neither 
they nor their teachers understand. We 
are suffering today like a man with a 
large vocabulary of words whose mean- 
ing he does not know. He makes mis- 
Statements innocently and if he uses 
any but the common words he is mis- 
understood even if he uses them cor- 
rectly. What is needed is less educa- 
tion and more accurate knowledge of a 
few things. 
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Tools from the Autocar Shop 


The accompanying illustrations show 
the fixtures and tools used for two in- 
teresting operations in the making of-the 
steering knuckle and pump bracket for 
the automobiles manufactured by _ the 
Autocar Company, of Ardmore, Penn. In 
Fig. 1 the steering knuckle is shown in 
various completion, together 
with the turning tools used in its mak- 
ing. In this figure A shows the rough 
drop forging and B the same piece after 
being rough-turned by the serrated shav- 
ing tool there shown. At C the next 
step has been taken, and the turning fin- 
ished with the shaving tool shown along- 
side of the piece. At D the threads have 
been cut on the end by means of the 
chaser just to the right of the piece. 

In Fig. 2 the method of mounting and 


stages of 
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| A few of the interesting 
fixtures and tools used in 
jorming the steering knuckle. 

The method and the 
tools used to machine the 
jump bracket of the Auto- 
car. 




















using these tools is shown, this being a 
view looking down upon an engine lathe 
modified for this particular job. It will 
be seen that both the roughing and fin- 
ishing shaving tools are held in special 
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WorK AND TOOLS IN THE 
LATHE 
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jaws mounted upon a plate, traveling 
upon the cross slide. By operating the 
screw of the cross feed, the serrated 
roughing tool is first brought up to the 
work and then by reversing the cross-feed 
screw, the finish shaving tool is fed in to 
complete the operation. It will be no- 
ticed that toward the top of the illustra- 
tion, a little to the left, there is an index 
pointer traveling over a scale which is 
used to determine the depth of cut. ¢ 

Machining of the pump bracket is 
shown in Fig. 3, this again being done in 
a modified engine lathe, and Fig. 4 shows 
the different tools used. As seen in Fig. 
3, the bracket is held in a special fixture, 
and guides for the different boring tocls 
are located at each end of the fixture, 
outside of the work, and also in the mid- 
dle, between the two bored portions of 
the casting. 

In Fig. 4, beginning at the right, No. 2 
is the first drilling tool; No. 3, the rough 
boring, this cutting in three places at 
once, and No. 4, the finish boring tool of 
similar form. No. 5 is for facing the 
ends of the bored portions of the casting. 
Nos. 6 and 7 are reamers for the two 
different sized holes, and No. 8, the tap 
for cutting the threads for the stuffing 
box at the bottom of the bracket. On 
most of these tools will be seen a sleeve 
which acts to guide the tool in the fix- 
ture, these sleeves forming bushings 


»-. which -lock .in the. fixture by the familiar 


bayonet-lock arrangement. 

These show a keen appreciation of the 
advantages of having tools readily remov- 
able so that changes can be made quick- 
ly. Many overlook the time lost in this 
way, apparently forgetting that a half 
minute lost at every change counts up 
into hours in the course of a week. The 
convenience to the men handling the tools 
also adds to the output. 








Fic. 3. MACHINING THE PUMP BRACKET 
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Notes from Belgian Shops 


A visitor to Brussels at this particular 
time will naturally turn toward the ex- 
position,* and find there much of interest 
and profit. There are three machinery 
centers: the machinery building proper, 
the French section and the German build- 
ing. Many of the exhibits in all three 
places are worthy of detailed study, but 
can only be mentioned here. 

In the Machinery Hall are the exhibits 
of American manufacturers by their 
European agents, and of Belgian, English, 
Swiss and Italian builders. 

The Belgians showed many heavy ma- 
chine tools, particularly for railroad 
sheps. 

The Swiss firms, on the other hand, 
tended toward lighter and automatic ma- 
chinery, one exhibit being two sizes of an 
8-spindle, vertical, automatic turret ma- 
chine. 

Some of the real novelties in design 
were in the French booths: a drop ham- 
mer with structural-steel shears, a com- 
bined toggle and hydraulic press, presses 
with automatic, self-registering, staggered 
feed and power presses with pressure-re- 
lieving attachments. 

Again some of the best sheet-metal and 
tube work can be found among the work 
of the French shops. Seamless copper 
fireboxes, weighing several tons, for loco- 
motives; seamless copper tubes over three 
feet in diameter; extended tubes of many 
sizes and shapes; seamless steel tanks 
with nozzles and manhole frames welded 
or drawn into form without using a 
single rivet; complicated forgings and 
steel castings of every description—these 
were a few of the interesting pieces 
shown, indicating the extent te which 
French engineers have carried the arts 
of drawing, welding, extruding and forg- 
ing metals. 

Italian firms showed lighter machine 
tools more particularly adapted for auto- 
mobile parts and light machinery build- 
ing, although one firm had several heavy 
hydraulic presses, including one for 
briquetting chips. 

Many English firms were well repre- 
sented, gear-cutting machinery being par- 
ticularly noticeable. 

The machinery section of the German 
building needs especial mention; large 
booths, extensive lines and working ex- 
hibits testified to the care with which the 
various products were jshown with a 
thought to the extension of trade. Here 
could be found the largest machine tools 
in the exhibition and also some of the 
smallest. Grinding machinery received 
a great deal of attention; one firm showed 
among other machines an automatic hob 
grinder, an automobile engine-cylinder 
grinder, a Diesel motor sleeve grinder 


*Written before the fire.—Ep. 
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The Brussels Exposition just 
before the disastrous fire. 

Visits to four of the leading 
shops and the University of Liege. 

A unique memorial to jouw 
workmen who helped to start a 


jamous business. 




















and a locomotive driving-axle grinder, in- 
tended for repair work. An oddity as re- 
gards a material of construction was seen 
in centrifugal and plunger pumps made 
from vitrified clay, for use in handling 
acids. 

There were a few exhibits by Russian 
manufacturers, one in particular of a 
leather belt made of strips about 5¢ inch 
wide ingeniously sewed together, making 
a heavy belt with the edges of the strips 
in contact with the pulleys. 

In the transmission field a Belgian firm 
had a working exhibit of paper-rimmed 
pulleys on both iron and wood centers, 
giving a construction that had the ap- 
pearance of great durability. 


Usines PipeE—-BRUSSELS 


This automobile factory has an output 
of some 30 cars per month, and builds 
both pleasure cars and omnibuses. The 
machine-tool outfit is largely American 
and German. German hobbing machines 
are quite popular. 

The raw material, aluminum castings 
and hand and drop forgings come largely 
from Germany. Special tools are used 
to quite an extent, for driliing and boring 
the crank case, boring the cylinders, etc. 
Surfacing operations are done on the 
planer, using shoes to gang up a large 
number of pieces. 

A feature of this shop, and one that 
holds for all the shops visited in Belgium, 
is a one-story construction for the build- 
ings with light from the roof. Multi- 
story shops were not seen. In all cases 
the head room is greater than one would 
find in the United States for a shop do- 
ing small work. 

Heating is by steam with large flanged 
coils brought into the centers of the rooms 
and not confined to the side walls. 

A most pleasing feature of many shops 
is the beautification of the grounds and 
buildings by flowers and trees and vines. 
In a climate where vegetation is ap- 
parently luxuriant it is probably an easy 
matter to obtain results of this kind that 
would be impossible in many places be- 
cause of unfavorable natural conditions. 


ATELIERS DEMOOR—BRUSSELS 
This firm builds machine tools ex- 


clusively with a speciality of lathes. For 
American readers it is perhaps best char- 
acterized by saying that if the equipment 
was in a factory building of the type com- 
mon in the United States, a casual ob- 
server would think that he was in an 
American shop. 

The one-shop plan of organization has 
been followed out, and one sees such 
well defined departments as planer, gear 
cutting, turret lathe, tool making, tool 
storage, rough stores, finished stores, as- 
sembling, etc. 

Lathes are built in lots of 20, and the 
design is on the unit plan, with the head- 
stock, tailstock, carriage, apron and 
geared feed box as assembled units that 
are carried in stock. If a lathe of un- 
usual length is ordered it is only neces- 
sary to make the bed; the other parts can 
be taken from the stock room. 

The regular type of lathe as built here 
is fitted with belt feed, although a geared 
feed box can be attached if desired. M. 
Demoor believes that a customer should 
not be asked to pay for an attachment 
that he does not need for the general 
run of his work, and, therefore, treats his 
geared feed box as a special attachment. 

In Belgium the competition in machine 
tools is keen: on the one side from 
America, on the other from Germany. 


SociETE ANONYME BOLLINCKX—BRUSSELS 


At this well known plant 4000 men are 
employed on steam engines and gas en- 
gines. The equipment is largely Ameri- 
can, although many tools have been built 
at the works. The entrance is through 
a flower-filled courtyard, to one-story 
buildings with brick walls and skylighted 
roofs. 

Work is done on an interchangeable 
basis with master templets for laying out. 
In the main the operations are similar 
to American steam-engine building prac- 
tice. 

Well defined tool-storage rooms are in 
use with a check system. The time of 
the workman is registered by calcula- 
graphs, and much of the work is done 
on a modification of the premium sys- 
tem of paying for labor. 

An interesting point in technical educa- 
tion was shown by the presence of 
volunteers. These are young men 
who have finished their technical educa- 
tion at some university and enter the 
shop without pay for one year and spend 
their time in observing the work that is 
done. However, they do not do any 
machine work themselves. 


UNIVERSITY OF LIEGE 


A visit to Liége would not be com- 
plete from an engineer’s viewpoint with- 
out a visit to Professor Dwelshauvers- 
Dery, at the University of Liége, and the 
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steam-engine laboratories where his re- 
search work was done. To Professor 
Dery is given the honor of having first 
suggested the establishing of a steam- 
engine plant in a teaching institution, and 
although his plant was not the first of 
its kind it was one of the earliest. In 
the field of research Professor Dery’s 
name is always associated with the dis- 
proving of the direct application in prac- 
tice of the Zeuner theorem that compres- 
sion in a steam-engine cylinder should 
be carried up to the initial pressure to 
obtain maximum economy. 

Professor Dery, who is now professor 
emeritus, received me most cordially and 
on visiting the laboratory showed the 
engine with which his experiments were 
made and the devices used to insure the 
accuracy of all the observations. 
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chateau of Seraing with its lands for the 
sum of 45,000 francs ($9000). He also 
gave permission to erect shops and carry 
on manufacturing. This bit of history 
explains the structural beauty of the of- 
fice buildings of the works, for they are 
the buildings of the old chateau. As you 
pass through the entrance gate you see 
before you a large courtyard, with lawns, 
flowers, vine-covered walls and in the 
center a large fountain with four portrait 
statues in bronze. These are of four 
workmen who came over from England 
with John Cockerill when he founded his 
business nearly a century ago. Their 
erection is a pleasing manner in which 
to commemorate years of faithful service. 

These statues were cast in their own 
foundry and one of the men, the puddler, 
is still alive. 











FOUNTAIN 
Prof. Armand Duschene, the present 
professor of steam engineering, has done 
a great deal of experimental work to 
determine the temperature of the steam 
and cylinder walls for various positions 
of piston travel. Associate Professor 
Hanocq has devised apparatus to deter- 
mine the pressures in centrifugal pumps 
at various places in the volute, and also 
to determine leakage around the impeller 
when the impeller is running and when 
it is still. However, his experiments are 
not complete. 


SocieTE JOHN COCKERILI 


Associated in one’s mind with Liége are 
Seraing and the great works founded by 
John Cockerill. This immense plant em- 
ploys 10,000 men in its varied industries 
and is situated amid most pleasing sur- 
roundings. 

In 1817 the king of Holland transferred 


to an Englishman, John Cockerill, the 


AND STATUES OF FouR WORKMEN AT THE COCKERILI 


WorKS 


Here is the birthplace of gas engines 
using blast-furnace gas as fuel. Some of 
the first engines built are still running. 

In machinery building the principal 
work today is gas engines, blowing en- 
gines, locomotives and ordinance—if or- 
dinance can be called machinery. 

The works are carefully laid out and 
do not give an appearance of having 
just grown but as having expanded in 
carrying out a definite plan. 

The large machine tools 
German and Belgian, some of the smaller 
of American manufacture, and a sprink- 
ling of tools made in the works. Among 
the latter was seen a machine for grind- 
ing cams to a master former by rotating 
the cams slowly past a swinging carriage 
carrying « roll in contact with the master 
cam and an emery wheel acting on the 
cams to be ground. 

An interesting feature of the overhead 
works is the use of channel beams to sup- 


are mostly 
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port the countershafts, thus entirely 
eliminating wood. This harness work is 
bolted or clamped to a system of steel 
girders carried by the interior columns 
of the building and independent of the 
roof and its framing. 

As a feature of gas-engine cylinder 
design, this firm passes a plurality of 
heavy bolts through the water space of 
the cylinder jacket, and thus places the 
cylinder barrel under initial compression 
between the heads; at the same time it is 
wedged on the sides between slioulders 
on the housing. By this construction they 
can keep the wall of the cylinder thin 
and do not resort to any linings. The 
success of the design is attested to by 
the fact that they have not had a cylinder 
break for three years. 

In regard to piston-rod breakage they 
have cured this difficulty by a careful 
selection of steel. Here they have, per- 
haps, a peculiar advantage, for they make 
both bessemer and electric-furnace steel. 








Finishing ‘by Rolling or 
Burnishing 
By I. B. Ricw 








Many railroad shops finish crank pins 
and similar bearings by using a hard- 
ened-steel roller which compresses the 
surface and seems to give very good re- 
sults in practice. A somewhat similar 
method is sometimes used in finishing 
small holes, by forcing a solid plug 
through the hole and compressing the 
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BURNISHING DIE 

metal on its surface so as to produce 
the correct size as well as leaving a good 
finish. 

This brings to mind a job of brass work 
that was handled in a somewhat similar 
way about 20 years ago. The work it- 
self is shown at C, and consists of a brass 
stem about 2'4 inches long and perhaps 
Ys inch in diameter on the finished part. 
It was necessary for these to be made 
very close to size and as the hollow mill 
did not give entirely satisfactory results, 
we made a burnishing die for the finish- 
ing operation. 

This die was simply a piece of hard- 
ened steel bored and ground to the cor- 
rect diameter as at A, and held in the 
holder B the same as the screw-cuttine 
die. By occasionally lubricating this 
with a drop of oil, it produced a remark- 
ably good surface and the pieces could 
be relied upon to be more nearly to size 
than when the hollow mill was used. 
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Laying Off Shoes and Wedges 


See that all pedestal braces are prop- 
erly fitted and securely bolted to their re- 
spective positions and that all frame jaws 
are filed perfectly level. 

Run a line along each side of the en- 
gine through the center of the cylinders 
to the farthest point away on the engine 
frame. 

Then put a straight-edge across the 
frame jaws and by the use of a large 
T-square see if they are square with the 
line. If found to be out, say, % inch, 
divide up the difference, allowing 1/16 
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Straight Edge Clip Details 


By M. H. Westbrook 








Clear and concise directions 
jor laying off shoes and wedges in 
the railroad shop or roundhous: 

Illustrations which show just 
how every step ts taken so as to 
avoid making any false moves. 

A method that has worked suc 
cessfully in many cases. 

















Laid off from Center of Exhaust Port 


i Parallel Block 
Square 


F Straight Edge Clip 
7 Centre Punch 





small pop mark where needed, as shown 
in halftone. 

Reverse the center-punch guide and 
pop mark the inside of the shoe, then 
mark the other shoe likewise. The top of 
the shoes and wedges must also have a 
light pop mark on the line, and in order 
to insure that the planer hand makes no 
mistake, setting the shoes and wedges up 
that may accidentally have been made, it 
that may accidentally have been made. It 
has been found well to take a steel fig- 
ure “O” and stamp it, so the pop marks 
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Fic. 1 TooLts FoR LAYING OFF SHOES AND WEDGES 


inch long on one side and short 1/16 inch 
on the other side. This is called equaliz- 
ing. 

Then lightly pop mark these two points 
and also make two light pop marks 4 
inch away and wider from these two and 
the same distance from the top of the 
frame. 

Then using the spreaders D shown in 
Fig. 1, put the shoes and wedges in place, 
leaving about 4< inch for draw on wedge. 
Put the block A on the top of the frame, 
which should have first been carefully 
cleaned off and any lumps filed away. 

Now place the T-square on the parallel 
biock A and set the sliding 34-inch gage 
C to correspond exactly with the small 
pop mark already made in the frame %4 
inch wider than the driving box. 

Bring the square up to this gage 
block and scribe a line down the side of 
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Fic. 3. PLANER VISE FOR SHOES AND 
WEDGES 





the shoe and repeat the operation on the 
other shoe. The straight-edge E with 
the clamps F, as plainly shown in the 
halftone, is then brought into service 
to transfer the pop marks to the other 
side of the shoes and wedges. 

Before shifting the straight-edge, place 
the center-punch guide G in position and 
set the punch to correspond to the line 
just scribed, and tap it lightly, making a 





Paralle! 
Gage Details 


Block and 


nist 


Fic. 2 


come about in the center of it. The ma- 
chine operator thus always knows just 
where to look for his setting-up marks. 

Some shops allow the use of liners on 
shoes, should there not be sufficient metal 
to permit of cleaning them up on the 
planer. Should this be done, see that the 
liners are securely riveted in place and 
all unevenness taken off before laying 
off the shoes. Personally, I am not in 








Fic. 4. THe LAyYING-ouT TOOLS IN PLACE 
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favor of lining shoes except in cases of 
necessity. 

The wedges will now be laid off with 
the trams set to 1 inches wider than 
the driving boxes to be used. It is as- 
sumed that all the boxes have been 
planed the same size, otherwise slightiy 
more care must be taken with the meas- 
urements, 
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The shoes and wedges in the other 
jaws will be laid off by the use of stand- 
ard trams, usually kept in the tool room, 
the exact length for each class of en- 
gine. 

The shoes are planed in the special 
vise shown in Fig. 3, which can be slight- 
ly tilted by set screws in the base to 
suit pop marks; the planer gage shown is 
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used to plane them to, and great care 
must be taken to see that this gage cor- 
responds exactly to the marks given to set 
them by, Fig. 4 shows how the tools are 
used. 

The man who lays off the shoes is also 
provided with a duplicate of this gage, 
thereby insuring a proper check on the 
planing. 








Measuring 


To obtain the altitude of Mr. Brookins’ 
(Wright) aéroplane at Atlantic City, for 
the National Council of the Aéro Club of 
America the first thing that was done 
was to lay off a base line of sufficient 
length that the angles observed through 
the surveyors’ transits would not be too 
great when the aviator crossed this line 
at his highest point. 

Such a base line was laid out running 
from the outer end of the Atlantic City 
steel pier to a point on the board walk, 
near Tallahassee avenue, about two miles 
and a half distant. A boat was anchored 
midway along this line so that the aviator 
could tell the point at which to cross the 
ase line. 

The exact length of this base, which 
was obtained by triangulation and the 
use of the measurements of the Atlantic 
City monument system, was found to be 
13,394.29 feet, which is undoubtedly cor- 
rect within a narrow margin. 

Two surveyor’s transits were set up, 
one at each end of this line as a base; 
each telescope was pointed toward the 
other station and clamped in that vertical 
plane, although movable in altitude in 
that plane. The question might be 
asked as to why it was necessary to have 





the telescopes clamped in the line be- 
— 
> Transit 
L SX telescope 
>< 






Cards 
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CARDS FOR SIGHTING QUTSIDE OF 
TELESCOPE FIELD 
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tween the two stations, thereby requirinz 
the aviator to cross this line when at 
his highest point, if his highest altitude 
was to be recorded, in view of the 
fact that an engineer’s transit will meas- 
ure angles in azimuth as well as in alti- 
tude. John W. Hackney, of the firm of 


Ashmead & Hackney, civil engineers, of 
Atlantic City, under whose direction the 
engineering problems were worked out, 
has ably answered this question in his 
official report as follows: 

might 


the best 


“This possibly be 


Aeroplane Altitudes 


By Augustus Post * 








To accurately determine 
the altitude reached when 
Walter R. Brookins broke 
the World’s Record for 
hight with an aeroplane, at 
Atlantic City, a base line 
miles in length was 
chosen. 

An engineer's transit was 
located at each end oj this 
base line with its telescope 
clamped in the vertical 
plane passing through the 
line, and by sighting upon 
the aeroplane as it passed 
above, the vertical angles at 
each end of this line were 
determined. 

Knowing the base and 
two angles of the triangle 
thus formed, the altitude 
was easily and accurately 
calculated. 

Recording barometer used 
as a check. 
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Aéro Club of 


*Mr. Post is official 
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method, i.e., to move the telescopes in 
azimuth also, if the aviator, having 
reached his highest point, could stop his 
aéroplane for a moment and then signal 
both observers to note his position. But 
this cannot be done. He himself might 
not know just when he was at his great- 
est elevation, and it is quite certain that 
he could not momentarily stop his ma- 
chine; but assuming that he did know 
and did give a signal, we must still as- 
sume, since he cannot remain still, that 
both observers have the aéroplane within 
the telescopic field of view at the moment 
the signal is given. This means that 
each telescope must be kept continuouslv 
upon the aéroplane by moving it steadily 
and continuously both in altitude and 
azimuth. This motion, unless the object 
is very far off, may be too rapid for slow- 


motion tangent screws, and in any event 
the range of continuous motion by the 
tangent screws is quite limited. An ac- 
tual attempt will quickly convince the ob- 
server that such a method is impractic- 
able. 

“The same reasoning will show that the 
firing of a pistol by some observer as a 
signal when the highest altitude has been 
reached, and when observations are to 
be taken, or the making of simultaneous 
observations at stated moments by refer- 
ence to synchronized watches, is im- 
practicable, since both methods presume 
that the object is within the field of view 
at the precise moment the signal, or order 
t® observe, is given. 

“The establishment of a vertical plane 
passing through the instrument stations 
simplifies the problem, if the aviator 
passes through it approximately at right 
angles thereto, since the observations 
which must be made by both observers 
while the object is in the field of view 
must be practically simultaneous, which 
is, of course, a necessary condition. 

“The work of the observer is reduced 
to the maintenance of his instrument in 
proper level, and the single observation 
of altitude. This, so far as the pointing 
is concerned, is quite a problem, since 
the telescopic field is small, and unless 
the observer has his telescope at the cor- 
rect altitude he may, and probably will, 
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Fic. 2. THE TRIANGULATION OF ALTITUDE 


miss the transit of the object altogether. 
To avoid this, range sights were attached 
to the telescope of each instrument. These 
were rectangular strips of stiff cardboard 
3'4x8 inches, two for each instrument. 
“In the center of each card was cut 
out a circular hole; one card was slipped 
over the object end of the telescope, re- 
moving the sunshade for this purpose 
and then replacing it, and the other was 
fitted to the eye end. These cards were 
leveled by ranging with the horizon. A 
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Fic. 3. FAC-SIMILE OF RECORD OF ALTITUDE REACHED IN AEROPLANE FLIGHT BY WALTER R. BROoKINS, ESTABLISHING THE 
WorLp’s REcoRD. CHART TRACED BY RECORDING BAROMETER 


black line was ruled on each card mid- 
way between the ends to act as a sight 
for the telescope. A plane resting upon 
the top edges of the two cards would be 
parallel with the horizontal axis of the 
telescope. 

“The telescope was moved in altitude 
so that the upper edges of the two strips 
of cardboard were in range of the aéro- 
plane. This range was closely maintained 
by moving the telescope up and down 
with the left hand, while the right hand 
held the clamping screw. The eye was 


kept likewise in range with the aéroplane 
and the vertical black line on the card 
nearest the eye. 


Just before this line 
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Fic. 4. YARDSTICK METHOD UseED BY 
WRIGHT BROTHERS 


and the line on the object end of the tele- 
scope came into range, the telescope was 
clamped, the right hand was quickly 
transferred to the tangent screw and the 
eye to the telescope. 

“If the aéroplane crosses the line at a 
reasonable distance from the observer, 
and in a direction at right angles to the 
line, there is no difficulty in getting an 
accurate sight; but if he is too near, or 
the angle is too acute, the observer may 
miss the transit altogether, since the al- 


titude of the aéroplane is changing with 
great rapidity.” 

The angles read at the moment of 
crossing the base line on the particular 
occasion when Mr. Brookins was at his 
highest point were 51 degrees 18 minutes 
30 seconds at the steel-pier station and 
36 degrees 2 minutes at the other station. 
These angles being known, with a known 
base it was possible to figure out the alti- 
tude, which was 6175.48 feet above mean 
sea level. 

In this case the aéroplane itself was 
fitted with a Richard recording barometer, 
which registered automatically a _ hight 
of 6200 feet, as seen by the chart which is 
reproduced. This is a very good check 
on the surveyors’ calculation, and shows 
how the ordinary balloon practice may be 
of value. to the aéroplanist. 

The Wrights themselves use a ve-y 


difficult with instruments designed for 
fixed objects. Great angles may be read 
by means of solar transits, or mountain 
theodolites, and instruments fitted with 
prismatic eyepieces, but these are not 
easily obtainable. 

One old sailor even calculated that 
Brookins was at an altitude of about 6200 
feet, by means of his antique quadrant, 
and said he could come closer if he knew 
just how wide the aéroplane was. 








High Speed Milling Attach- 
ment 
By E. N. Tracy 


Having a large number of pieces to 
mill and using a small end mill which 
had to run at a higher speed than we 
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HIGH-SPEED MILLING ATTACHMENT 


simple and rough, but remarkably ac- 
curate, method of obtaining altitude. A 
man lies on the ground, on his back, and 
sights along a yard stick held directly 
above his eye. There is a slide on this 
stick, with two points just one inch apart. 
When the aéroplane is directly over the 
observer, this slide is moved along the 
yard stick until the points are in line with 
each end of the aéroplane, which is known 
to be 40 ft. wide. 

If at this time the points on the slide 
are 10 inches from the observer’s eye 
we have an equation which would be: 
1 inch is to 10 inches as 40 feet is to x 
feet, or x — 400 feet. 

Altitude measurements will be of the 
utmost importance in finding the range 
of an aéroplane in time of war and to 
catch sight of a moving object is very 


could get from the milling machine it- 
self, we rigged up a high-speed milling 
attachment as shown in the illustration. 

The spindle, which is of tool steel, 
hardened and ground, is fitted with a No. 
3 Jarno taper for the end mill and has 
a hole through it for knocking out the 
mill. The spindle runs in its bearing, 
which in turn is driven into the milling- 
machine spindle, which does not revolve. 
A small pulley is keyed to the spindle 
and is driven by a large pulley fitted to 
the countershaft of the miller. 

An auxiliary spindle of this kind is of- 
ten more economical than running the 
main spindle at an excessive speed even 
where it can be done. The cost of wearing 
the main spindle will soon pay for an 
auixiliary spindle of this kind if much 
work is to be done. 
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Some Small Tools in a Railroad Shop 


The question of special tools has re- 
ceived careful attention at the Beech 
Grove shops of the Big Four railroad, 
some of them being illustrated herewith. 
Fig. 1 shows a very simple form of re- 
cessing tool which contains all necessary 
dimension and that can be very easily 
made by anyone who desires. 

The tool itself is in the form of a lever 
with a hooked end A, which is pivoted 
in the body of the tool which is of the 
correct size to fit the hole to be recessed, 
as this supports the work while it is be- 
ing operated on. After the tool has been 
pushed into the hole to the required 
depth so that the end of the bottom of 
the nut B is turned by hand and forces 
down the back end of the cutting tool, 


No. 3 Morse Taper Shank 
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Some of the special tools used 
in the Beech Grove shops oj the 
Big Four Railroad. 

Tools and fixtures for recess- 
ing, handling crown brasses, 
driving staybolts, centering pits- 
ton rings, straightening piston 
rods, ball bearing reamers and 
a flue sheet cutter. 

















of the spring, which has a quarter-inch 
steel ball interposed between it and the 
blade itself to provide a good bearing. 
When the projecting cutter strikes the 
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at the same time forcing the cutting point 
into the work. 

Fig. 2 shows another recessing tool 
which is very easily made and seems 
to work well. The cutting blade A is 
nermally forced out into the position 
shown by the dotted line, by the action 
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bottom of the hole it is forced back and 
the point swings out to a larger radius 
so that when it reaches the position 
shown by the solid line, it has made quite 
an undercut at the bottom of the hole. 
The edge of the cutting blade, which 
strikes the bottom is rounded to prevent 
cutting and to make the action easy. 

Fig. 3 shows the clamp used for turn- 
ing crown brasses for locomotive driving 


clamps, having the ends serrated or 
notched as shown and afterward case- 
hardened to prevent the teeth getting 
dull, and containing centers on which to 
swing them in the lathe. They are then 
clamped onto the crown brass, as shown, 
so that it can easily be turned up in 


‘any lathe of sufficient swing. 


A somewhat unusual form of hollow 
milling and a hollow milling cutter and 
threading die is shown in Fig. 4. They 
consist primarily of the holder A having 
a bell-mouthed opening, which receives 
the hollow mill or die, as the case may 
be. The band around the outer end of 
the cutting tool is provided with adjust- 
ing screws as shown, by which any de- 
sired variation in size, within the limits 
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Fic. 2. RECESSING TOOL 


of the tools, may be easily obtained. This 
form of tooi was designed particularly 
for making plugs for grease cups for 
locomotive use. 


STAYBOLT CLUTCH 


Fig. 5 shows a convenient form of 
staybolt clutch or driver, which is used 
for screwing staybolts into place. It con- 
sists of the holder or body A, the front 









































boxes. These are simply soft-steel plate B and the eccentric ring C, with 
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Fic. 4. SPECIAL CUTTER AND DIE FOR GREASE-CUP PLUGS 
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Fic. 5. STAYBOLT CLUTCH 


the teeth cut on a portion of its interior. 
As the recess into which the clutch fits 
is eccentric with the body A, the com- 
bination of the eccentricity of both this 
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Fic. 6. STAYBOLT CLUTCH 


recess and the clutch C makes it pos- 
sible to secure a wide range of adjust- 
ment, so that the teeth on the inside of 
the clutch ring can secure a firm grip 
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Fic. 8. SELF-CENTERING 


Piston ho 
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on almost any size staybolt which comes 


another form of staybolt 
used for driving threaded stay- 
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Fig. 7 shows a pneumatic cylinder 
which is being used on the New York 
Central Lines as a feed for air motors. 
One end is made to fit the top of the 
motor case, while the other end has a 
cone center which fits in the end of the 
shell forming the piston rod. Ajir is ad- 
mitted between the piston head and the 
cylinder and exerts a constant pressure 
on the drill while at work, This is al- 
ways under control of the operator, and 
has been found very satisfactory in their 
practice. 


SELF-CENTERING MANDREL FOR PISTONS 


Fig. 8 is a_ self-centering mandrel 
which was made particularly for turn- 
ing 9'<-inch air-pump piston packing 
but which is equally useful in piston- 
ring work of any size. The main part 
of the mandrel is the flange A which car- 
ries the annular ring B, and holds it on 
from the back. The clamping or follower 
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The tool-steel center piece 
the sharp taper thread is held in the 
case by dowel pins and can handle 
of sizes without difficulty. 
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Fic. 9. PisTON-ROD STRAIGHTENING DEVICE FoR ENGINE LATHES 
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PNEUMATIC FEED FoR AIR Motors 


plate C slips over the threaded end of the 
mandrel in the usual way while the ring 
B carries the compressing or locating 
ring D. The plate C is removed and a 
ring put on the mandrel fitting the raised 
portion or shoulder shown. 

Then the plate C is slipped lightly 
into place and the ring D pushed over 
the piston ring, compressing it to its cor- 
rect size and allowing it to be firmly 
clamped on the mandrel by the plate C. 
The ring D is then slipped back, leaving 
the piston ring free to be turned as in 
the usual way. By making the projec- 
tion on the face of A longer, this can 
be used to turn up as many rings at once 
as may seem desirable. 

STRAIGHTENING Piston Rops 

A piston-rod straightening device to be 
used on engine lathes is shown in Fig 
9, The rod to be straightened is placed 
between the lathe centers over the bent 
lever B, which is pivoted in the tool slide 
A and carried at its outer end by 
the ball-ended screw C. This lever car- 
ries the blocks D, having two hardened- 
steel rollers, which are forced against the 
rod to be straightened at the proper point 
along its length. This lever is made up 
of two plates connected by bolts with 
thimbles for maintaining the correct dis- 
tance apart as can be seen in the front 
view in the lower left-hand corner. This 
can be readily put in place or removed, 
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Fic. 10. BALL-JOINT FLUE-SHEET REAMER AND METHOD OF USING 
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Fic. 11. SPECIAL FLUE-SHEET CUTTER 
and has been found very useful in on account or tne ball-thrust bearing 


straightening bent rods. 
The ball-joint flue-sheet reamer illus- 


trated in Fig. 10 is somewhat unusual 


which is used to support it and force it 
into the work. The method of operation 
is clearly shown, the reamer being in 
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position in the front flue sheet and be- 
ing supported by the studs S S, which are 
screwed into tap holes and support the 
strap A which carries the ball-thrust 
bearing before referred to. This reamer 
is used in facing the ball joint for the 
steam-pipe joints, and can be driven by 
a ratchet wrench or in any other way 
desired. Al] necessary details are given, 
even including the cutters which are in- 
serted into the reamer body. 

Fig. 11 is aspecial flue-sheet cutter in 
the nature of a short milled twist drill, 
which follows the punch and enlarges 
the hole to the proper diameter for the 
flue. It is held in a special socket by 
the threaded end shown, and has rather 
an interesting method of releasing, no 
matter how hard it has been forced in by 
the work, There is a steel block and 
taper pins behind the end of the drill, 
which takes the thrust of the end as it 
is screwed in. When it is desired to 
remove these drills, all that is necessary 
is to drive out the taper pins, relieving 
the pressure between the threaded end 
and the steel block and allowing the 
drill to be easily unscrewed by hand. 

The method of oiling the drill is also 
of interest. The brass cup is fastened 
around the lower end of the drill spindle 
so that the bottom of the pin side of 
the cup comes even with angular holes, 
which have been drilled to meet the an- 
nular groove in the socket shank and 
here the oil runs to the cutting edge of 
the drill. 








Japan has been a metric country for 
several vears, but the new tariff uses 
kilograms and “kins” with impartiality, 
“kin” being the native unit and weigh- 
ing about 1.32 pounds. This simply 
shows the difficulty in upsetting units 
which have been standard for many years. 








Common Courtesy Pays 


You are 


busy 


at your desk—-perhaps you are 
and perhaps not. The office boy 
brings out a card from Mr. Jones, a high- 
speed steel salesman. “Tell him nothing 
doing,” you After a while the boy 
returns. “Mr. Jones said that he has 
something that will interest you and begs 
a few minutes of your time.” You finally 
go out and sulkily listen to his yarn and 
get rid of him in the shortest time pos- 
sible and in such a manner that he goes 


Sav. 


off “blessing” you. 

It may be a salesman or a 
pump machine-tool salesman 
(they are the worst)—it is all the same. 
Now, unless you are married to your job 
or independent financially you will some 
day. sooner or later, require a favor or an 
interview, at least, with more of 
the salesmen or agents you have treated 
The world the 


tool-steel 


man or a 


one or 


discourteously. moves; 


salesman of today is the purchasing agent 


By C. C. Howe 


or the engineer of tomorrow. A man 
needs all his friends to successfully en- 
gage in any business. They cannot all be 
friends, but if you have acted fair and 
square an enemy will often grant a favor 
as quickly as anyone else. You would your- 
self, if you knew you were in the wrong. 

The company selling tool steel or 
pumps may use your output; one day 
you call in answer to a complaint that 
has been made and find that you have to 
deal with a former salesman or traveling 
representative. Your manner in the former 
interview quickly comes to mind and you 
are liable to do some thinking that will 
rovern such interviews in the future 

It is not at all necessary to purchase 
or recommend goods that you do not 
want or approve. Common courtesy is 
all that is necessary. Tell him you do not 


want his stuff in so many words and why 
you don’t want it, if necessary; but be, 
decent about it. Honest criticism is al- 
ways appreciated by right-minded people. 

You may be called from a far part of 
the plant to see something that does not 
interest you in the least, but don’t get 
mad about it; at least, don’t show that 
you’re mad, which is more important. 
You don’t know how soon you will call 
somebody just as far or further on a 
matter which is of no importance to 
him. If you cannot come right away, 
send word as to when you can, nothing 
is so soothing to the nerves and temper 
as continued waiting. At the end of an 
hour or so the man does not care whether 
he can interest you or not, but waits 
longer, perhaps, to see what manner of 
man you are or that he may know you 
the next time he sees you, preferably on 
his own ground. 














September 1, 1910. 


AMERICAN MACHINIST 





393 


Specifications tor Air Hose 


When the question of the purchase of 
some 50,000 feet of air hose for use 
at the Mare Island Navy Yard was taken 
up several years ago, it was found that 
up to that time no definite specifications 
were in use under which this hose could 
be purchased. Applications made to the 
purchasing departments at other navy 
yards developed the fact that each yard 
purchased its hose under special specifi- 
cations gotten out at that particular plant, 
and that hose was being used at one 
place costing 85c. a foot, while hose of 
a different nature used for exactly sim- 
ilar purposes was apparently answering 
all requirements at a purchase price of 
35c. a foot. It was believed to be a 
































Fic. 1. Hose IN PROCESS OF BEING TESTED 
ON KINKING MACHINE 
highly opportune time to attempt the 


preparation of a uniform set of specifi- 
cations covering all pneumatic hose for 
use at the various navy yards. 
Inquiries at large shipbuilding plants 
developed a similar state of affairs to 
that existing in navy yards; namely, that 
each plant bought. its hose under its own 
specifications, all of them differing con- 
siderably in the matter of quality of hose, 


By R. D. Gatewood * 








Methods oO] festing devised to 
govern the purchase of 50,000 feet 
of air hose for the Mare Island 
Navy Yard 

Testing jor kinking as well as 
jor pressure. 

The 
adopted. 


specifications pinally 




















Assistant naval constructor, United States 
savy. 
methods of testing, and, therefore, in 


price; nor did there seem to be any uni- 
form opinion in regard to the actual re- 
quirements for such hose, either as to 
the size of hose to be used, whether it 
was to be armored or not, the number of 
cotton ply used in its manufacture, etc. 


One inch of the nipple is allowed to 
enter the end of the hose, which is then 
secured by two bands of No. 7 B. & S. 
gage soft copper wire, hove up by a 
hand vise, so that when the machine is 
running the give of each sample is as 
slight as possible, and, as nearly as may 
be, equal to that of the other samples 
on the machine. It was found highly es- 
sential that all nipples be of the same 
length and that their ends be carefully 
rounded off in order to avoid the friction 
of the end of the nipple on the inner 
rubber tube. This point was found to be 
of the greatest importance and in any 
test of a similar nature too much care 
cannot be taken to prevent this friction, 
for it is upon the strength of this inner 
rubber tube that the ultimate strength 
of the hose depends. The length of 20 
inches was decided upon after consid- 
erable experimentation. At first it 
proposed to allow a different length for 


was 
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TEST 

After quite a little investigation, it was 
decided to adopt a combination kinking 
and pressure test, and to this end the 
machine shown in Figs. 1 and 2 was de- 
veloped. This machine, which is com- 
paratively inexpensive, was adopted from 
a test made by the Burlington Railroad 
Company for testing the hose used by 
that company on air brakes. The actual 
test was conducted as follows: 

A test piece 20 inches in length was 


KINKING AND PRESSURI 


fastened securely at each end by means ° 


of a number of elbow-nipple connections, 
the nipples being slightly corrugated. 





NIPPLE CONNECTIONS FOR SECURING 


Hose TO MACHINI! 

each size of hose, but as this introduced 
an additional variable, it was decided that 
all practical purposes the above 
length was sufficient for hose from 
inch to 1'4-inch 


for 


The nipple connection above mentioned 
is made up on a 45-degree elbow, the 
Stationary end being turned up and the 
moving end turned down. (See Fig. 1.) 
The distance between the ends of the 
couplings or nipples when level is about 
seven inches, One end remains station- 
ary and the other end moves up and 
down through a distance of about 14 
by crosshead work- 


inches, means of a 
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ing in guides, so that the hose is kinked 
about 80 times a minute. The kinking 
occurs in two places in the length, about 
four inches from each end, the angle 
through which the hose is bent being 
from 60 to 70 degrees. (See Fig. 2.) 
During the entire time the hose is being 
kinked, a pressure of 90 pounds per 
square inch is maintained on the hose, 
this pressure being the pressure at which 
the hose is required to work in service. 
In comparatively few instances in the 
kinking test was it found that the sample 
actually burst. The rubber covering of 
the hose frequently gave way, but this 
was not considered to be a material de- 
fect. The samples were carefully 
watched, particularly at the end of the 
specified kinking test, and if a slight leak 
was discovered the machine was stopped. 
If there was not found to be a steady 
flow of air, the machine was again 
started. If, however, there was a steady 
flow of air escaping, it was considered 
as denoting the end of the kinking time 
for that particular sample. 

This specified kinking time was, of 
course, the hardest part of the specifi- 
cations to determine upon, and after tests 
upon 20 different samples of hose sub- 
mitted by different companies, the fol- 
lowing requirements were decided upon: 


Length of Test, 


Size of lose. in Hours. 
OS PR cickan eee 15 
a, SR ciscaeeeuna aner 40 
, | SeorrTrrrrT rrr ee 30 
A SMCR. cc ecewreeseooes 25 


4. a. apes e r ee 3 

In addition to the above kinking test, 
all hose was required to stand a hydro- 
static pressure of 600 pounds per square 
inch. 

In addition to the above requirements, 
the specifications were purposely made 
sufficiently loose to cover the ordinary 
commercial grades of bose in the matter 
of cotton ply. This was done in order 
not to limit the purchase of suitable hose 
to hose of special manufacture, such as 
is now used on vessels of the navy for 
fire purposes, the idea, of course, being 
to reduce the cost as much as possible 
and still obtain a serviceable article. 

The kinking test on the large size (1'4 
inches) was considered to be more or 
less comparative only. By means of this 
test on the large size hose, it is possible 
to pick out some samples that are better 
than others, but it is impossible to pick 
out the best. The results of the 600- 
pound water test were considered of 
more value as a measure of the quality 
of the large size hose than were those 
of the kinking test. The figure of 600 
pounds was used entirely to determine 
the relative merits of the various hose 
samples submitted, as under ordinary 


conditions of service the hose would only 
be required to stand about 90 pounds 
pressure. 


AMERICAN MACHINIST 
STANDARD SPECIFICATIONS 
From the above test the following 
specifications were gotten up by the 


bureau of construction and repair, and 
are now in use for the purchase of all 
pneumatic hose used at navy yards un- 
der that bureau: 

“1. The hose to be made up of an in- 
ner rubber tube, three or more canves 
or braided layers, and an outer rubber 
cover; to be of the internal diameter re- 
quired for. 

“2. The tube and cover shall be free 
from pitting or other irregularities; the 
tube shall not be less than 1/16 of an 
inch, and the cover not less than 1/32 of 
an inch in thickness. The hose to be of 
the best quality rubber, duck and fric- 
tion, and to be capable of standing a 
hydrostatic pressure of 600 pounds. 


“3. At the time of submitting bid, and 
prior to the opening of bids, each bidder 
shall submit to the general storekeeper 
at the yard from which the hose is pur- 
chased, a sample of each size of the hose 
on which he is bidding. These samples 
will be submitted to the mechanical kink- 
ing test, and the award of contract will 
be based on the result, the bidder whose 
sample shows the best result as com- 
pared with the price bid will be given 
preference, the Government reserving 
the right to reject any or all bids. No 
sample shall be considered satisfactory 
that does not stand the test for the fol- 
lowing length of time without leakage at 
90 pounds air pressure: 

45 hours. 


40 hours. 
30) hours. 


25 hours. 


* hours. 


“4, A sample from each delivery will 
be tested in a similar manner to demon- 
strate whether it is equal to the sample 
submitted with the bid. 

“5 The kinking test is conducted as 
follows: The test piece, 20 inches in 
length, is fastened to couplings made up 
on 45-degree elbows, the stationary end 
turned up and the moving end turned 
down. The ends of the couplings when 
level are seven inches apart. The mov- 
ing end travels vertically through a dis- 
tance of 14 inches, and the speed is such 
that the hose is kinked about 80 times 
a minute, the kinking occurring in two 
places about four inches from each end. 
During this test an air pressure of about 
90 pounds per square inch is maintained 
in the hose.” 

The adoption of the above specifica- 
tions has resulted in the purchase at a 
very reasonable price of hose which is 
amply strong to withstand all service 
pressures, and at the same time of such 
construction and pliability as to produce 
good results in use, The test is of com- 
paratively short duration and awards can 
be made almost immediately after receipt 
of bids, as the test can be conducted 
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prior to the date on which the bids are 
to be opened, and it is only necessary 
to compare the results of the test with 
the bids in order to recommend award. 
While it is appreciated that the results do 
not indicate definitely the manner in 
which the hose will stand up in service, 
it is found by experience that hose which 
stands up well in the kinking test gives 
good satisfaction in service. 








Inside Nurling on the Auto- 
matic Screw Machine 
By S. H. BACON 








The piece shown in Fig. 1 is the only 
inside nurling job which I have ever 
seen. After the piece is completed, it is 
sent away to have rubber tubing inserted 
in the hole. 

Formerly, the hole was recessed with a 
swing tool from the turret, to prevent the 
rubber from pulling out, but as there 
was always trouble due to the rubber 
turning, it was decided to nurl in the hole 
as shown by the sketch, as this would 
prevent the tube from pulling out as wel! 
as from turning in the socket. The 
piece is made on a Brown & Sharpe No 
2 automatic screw machine, and the ma- 


Cc 


sv 


A 
Y 


Fic. 2 


American Machinist 




















INSIDE NURLING ON THE AUTOMATIC 
SCREW MACHINE 
terial is 34-inch machine steel. No 
trouble is experienced due to chips 
getting tangled with the nurling tool, as 
it is backed out of the way while the other 
tools are cutting. 

The nurl tool is shown in Fig. 2, and 
it shown clamped to the tool post A, in 
the same manner as a circular tool. 
When ready to nurl, the cam brings the 
nurl tool forward until the wheel B is op- 
posite the hole, when a pin in the turret 
comes forward, pressing against the 
nead of the stud C. This compresses the 
spring and moves the nurl wheel toward 
the spindle to its proper location, when 
the cross slide again advances, pressing 
the nurl into the stock. The nurl now 
drops back and the turret advances one- 
sixteenth of an inch for the second nurl- 
ing. When the nurling is completed, the 
spring withdraws the nurl from the hole. 











September 1, 1910. 


AMERICAN MACHINIST 





395 


One View of Shop Organization 


Any time we wish to compliment a shop 
manager we tell him what a wonderful 
organization he has. I tried this on a 
friend of mine a few days ago with the 
result that I had my ideas of a shop or- 
ganization badly jarred. 

This man has between two and three 
hundred men working for him. Every- 
thing is cut up into small gangs averag- 
ing ten men each. Each gang is a little 
shop in itself, the men practically work- 
ing for, hired by, and discharged by the 
gang boss, but drawing their pay from 
the company. These gang bosses take 
their orders from the manager direct. 
They are allowed no initiative and in turn 
they allow their men no initiative. The 
manager dominates everything. If Bill 
Jones, who works on Dick Wilson’s job, 
thinks he could mill a tee slot quicker and 
easier than he can hook it out on the 
planer, he does not do it, simply becauce 
he would have to get Dick to take it up 
with the manager, and the manager would 
say in a second, “Not a bit of it. I de- 
cided 10 years ago to plane those tee 
slots, and I don’t propose to change my 
mind.” 

This manager has literally planned 
every move made in the place. He could 
do it because he grew up with the busi- 
mess. He decides whether the counter- 
shaft friction on the 12-inch lathes shall 
be keyed or set screwed, and: he meas- 
ures them himself to see that the right 
length set screws are ordered. He asks 
no advice nor allows any suggestion to be 
presented to him. His organization is 
perfect, from his point of view. It does 
not talk back, it is automatic, his men are 
automatons. . 

Suppose an emergency arises. A planer 
bed is crooked. Who decides whether it 
will plane out, or whether it shall be 
heated and straightened, or returned to 
the foundry? The manager. Suppose 
an extra change gear is needed on the big 
lathe to cut an odd thread; who figures it 
and orders it? The manager. Suppose 
the elevator belt gets slack and the man- 
ager is in New York, attending a meeting 


for the advancement of upright drill 
prices? The belt goes slack till he re- 
turns. 


Now I do not call that an organization 
at all; I call it a machine. The time has 
gone by for individual management. The 
man who must have his own way and who 
never solicits advice, has passed to stay 
He has passed with the man who starts a 
business of any magnitude, alone. With 
the advent of the corporation, which 
marked the passing of the putting of ali 
of one’s eggs in one basket, began the 
distrust of any one man’s final judgment 
on matters of business import. Today 


what concerns us is the codperation of 
every element in the shop, from directors 
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Cooperation in the modern 
methods makes for success. 

















down to the man who sweeps up, and the 
largest question is the proper fixing of 
duties and responsibilities. 


THE USUAL MODERN ORGANIZATION 


A manufacturing concern today con- 
sists, first; of a body of stockholders. 
whose knowledge of the business may 
likely be limited to the size of the divi- 
dends, and who may be presumed to be 
agreeable to any management which pro- 
duces satisfactory dividends. 

Second; a board of directors, whose in- 
terests are the same as the stockholders 
but who, being more intimately responsi- 
ble, have need of closer knowledge of 
what is going on. 

Third; a manager, who is responsible to 
the directors, and who may be expected 
to have an accurate knowledge in general 
of what is going on. 

Fourth; various department heads who 
have ability to plan and carry out work 
and are responsible to the manager. 

Fifth; various foremen who have an 
intimate knowledge of the details of their 
particular parts of the work. 

Sixth; skilled workmen who are doing 
the detail work, and whiwse experience in 
detail is the greatest of any part of the 
organization. 

Seventh; operators and helpers; the 
purely “machine” element of the organ- 
ization. 

The modern organization relies on the 
codperation of all these elements. It 
relies on the brains of all but the last. 
In order to get this mental codéperation 
something must be done besides hoping 
for it. The directors meet with the stock- 
kelders once a year at least. They are 
expected to, and do report as fully as the 
stockholders may request. The manager 
presumably meets with the directors 
monthly, or oftener. His reports are as 
full as may be demanded. He advises, 
and of necessity, his advice is taken un- 
less it is very radical. These steps are 
universal. 


RELATION OF MANAGER TO SUBORDINATES 


The next important matter is the rela- 
tion between manager and his subordin- 
ates. It is necessary in many ways that 


the word of the manager sheuld be law 
tc them, but if he be a modern manager, 
he will want to know their opinions of 
his methods, whether complimentary or 
not. Further, he should bear in mind 
that even war has changed from mass 
formations to individual and open action. 
Instead of sending out solid battalions to 
be mowed down by machine guns, we 
send out individual men to hide behind 
rocks and trees, and pick off the enemy, 
one by one. 

With this in mind, the manager will 
see to it that his men are allowed every 
privilege that is consistent with the car- 
rying out of a general plan, which has 
been settled upon by the directors and 
himself. He will aim to give each man 
that most desired of human feeliags, that 
of independence, ard to this end he will 
depend upon them, even in cases where 
his own whims or previous training 
might have indicated a different proced- 
ure. 

Whether this is best accomplished by 
Stated meetings, or by suggestion boxes, 


or by personal interviews, is an open 
question. The stated meeting is a con- 
venient method of giving instructions, 


but is apt to be dominated by men who 
happen to have the gift of gab, or a 
fault-finding disposition, to the exclusion 
of the quiet man who may have the best 
ideas. The suggestion box is apt to be 
neglected and loses half its value be- 
cause so few men know how to express 
themselves in writing. 


THE PERSONAL INTERVIEW 


Personal interviews I believe to be the 
best. This simply means that the man 
at the head, as he goes around the shop, 
stops to pass the time of day with his 
leading men and talks with them a bit, 
gradually drawing them out. A_ few 
weeks of this, if the manager is fair, 
dead fair, will put his men where they 
will tell him what he wants to know and 
where he can tell them what is what, 
without leaving a sore spot behind. 

I realize fully that this method can 
readily be so abused as to be worse than 
useless. For example, suppose that as 
the manager comes around he meets B, 
who is a gang boss. B calls his atten- 
tion to a certain gear which he could, 
or thinks he could get out faster, if he 
had a hole drilled through the web to 
drive it by. He says that he told C, his 
department head, about it, but C turned 
it down. There are three things the man- 
ager can do. He can back up the depart- 
ment head; in which case B will be less 
likely to make suggestions the next time. 
He can go to C and ask him if any sug- 
gestions have been made recently, and 
draw out from him what his objections 
were to the scheme. He can then go 
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back to B and tell him that C is in a 
mood to hear him again, or that he has 
talked with C and they agree that for 
certain reasons it will not pay to make 
the change. He may take B right over 
to C and talk the matter over with both 
at once. 

The last two leave a good taste in 
B’s mouth and they show C that, while 
his opinion is respected, the management 
wants the best idea without regard to its 
source. Both lead B to further codp- 
eration, without having a tendency to 
make him “chesty.” That is what is 
needed; codperation all along the line. 


FREEDOM FROM PERSONAL PREJUDICE 


Another thing that tends to stability of 
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modern organization is the tendency to 
make employees less subject to the 
whims of foremen. The tendency is to 
transfer men from one department to an- 
other, rather than turn them out. This 
is done on the basis that it is always 
possible that the reason a man is found 
unsatisfactory, is the fault of his fore- 
man, Often it has happened that a firm 
has found that an element of success 
in a competitor is a man who was dis- 
charged from their own factory because 
he could not get along with some fore- 
man. Under another man of a diffcrent 
temperament he has proved ais value, 
to the loss of his first employers. It is 
being recognized that men should not be 
discharged lightly, but that every effort 
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should be made to find where they fit, 
before they are allowed to go. 

Again, the question of wages is one 
that should be passed on by someone in 
possession of the facts as to the cost of 
the earner’s production, and also by 
someone in immediate contact with the 
man himself, so that two very essential 
facts can be determined; one, as to his 
own earning capacity, the other as to the 
way in which he fits into his surround- 
ings and whether or not he codéperates 
and promotes the efficiency of the shop 
as a whole. All of us know of cases 
where a man accomplishes a_ great 
amount of work and yet does it in such 
a way as to cut down the efficiency of 
everyone around him. 








Pressing Locomotive Rod Grease 


Fig. 1 gives a general view of a home- 
made grease press and automatic cutter 
that presses and cuts to length all rod-pin 
grease, for the Chicago & North Western 
Railway Company, which is then boxed 
and shipped to all terminals on the sys- 
tem. The grease is manufactured in the 
paint-shop department under Foreman O. 
Rosenberger, who deserves credit for 
suggestions made and efforts put forth 
in perfecting this economical rod-cup 
grease plant. The air cylinder is made 
from an old 19%-inch cylinder bushing. 
The piston head has leather on both 
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The practice of the Chi- 
cago & North Western 
Railway in preparing lubri- 
cating grease for ts side- 
rod cups. 

The press used, with full 


details as to how it 1s made. 
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sides, one leather holds the air to force 
the 17 31/32-inch piston against the grease 
while the other leather holds air to re- 
turn the piston to its normal position. 
The grease cylinder is made from an 
old 18-inch cylinder bushing and holds 
168 pounds of grease. The grease cyl- 
inder is pivoted to the bedplate at the 
front end and held central and in line 
with the air cylinder by a key and pin 
bolt. When the grease cylinder is ready 
to fill it is swung outward, a 168-pound 
stick of grease is inserted and air ap- 
plied to the air cylinders. The grease is 
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forced through a nozzle of the proper 
size in the tapered front cylinder head. 
The grease passes under the wooden 
roller of an electric cutter which cuts the 
grease sticks in lengths of one pound 


each, after which it is packed in boxes 
ready for shipment. The front head on 
the grease cylinder is cone shaped and 
has a coil of steam pipe around it which 
helps the grease slide through with ease. 


Fig. 2 gives the details of the rod-cup 
grease cylinders, pistons, bedplate, frame, 
etc., with all dimensions, and is suffi- 
ciently clear to be fully understood by all 
interested, without further explanation. 








Getting Past the I 


One of the mysteries of the machine 
shop is the way in which glaring errors 
sometimes get by the inspector. 

I recently saw a certain machine tool, 
built by one of the best firms in this 
country where inspection is usually very 
rigid, that might have passed as a joke, 
if it had not been such a standing ad- 
vertisement of the wrong kind. The mis- 
takes stuck out all over it, and the 
user took an unholy delight in pointing 
them out to all comers. 

Holes for oil cups were crooked so 
they stood at all angles, set screws fol- 
lowed suit, split clamps could not be 
made to clamp even themselves, with 
other defects too numerous to mention. 

Some of them were simply ludicrous, 
while others affected the efficiency of 


By John R. Godfrey 


the machine. But in either case, it 
more or less of a mystery how they ever 
got past the inspector and why such a 
machine should be shipped as a perfect 
product. Or is it just possible that the 
inspector saw some, if not all the defects 
and had a special reason for passing it? 


is 


A PossiBLE REASON 


When you are working like a Trojan 
to get a machine out for a customer who 
makes life miserable for you by letter, 
wire or phone, all hands and the cook 
get sort of nerved up over it and some 
things are apt to go askew. Such a 
condition of affairs might easily account 


nspector 


for tapping holes out of square or mak- 
ing similar nonessential mistakes. 

And it would be very natural to sup- 
pose that the customer would prefer to 
have the machine in order to get its 
product, than to wait until such mistakes 
might be rectified. This, of course, does 
not or should not, apply to errors which 
affect the output of the machine in any 
way. In such a case it would probably 
be a wise plan to notify the customer of 
the facts of the case and tell him the 
machine is shipped in this way as an ac- 
commodation to him. 

It is just possible, however, that the 
machine was one of a lot ordered by a 
dealer, who was doing the hurrying act, 
instead of the customer, so that the cus- 
tomer himself would never know that the 
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builder was driven to distraction, even 
if the dealer did. 

But it is extremely doubtful if it ever 
pays to let an imperfect machine go out, 


even to accommodate a customer who 
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may know all the reasons. He may ap- 
preciate them at the time but he is more 
than apt to forget to tell visitors how it 
all happened. 

Then too, the machine may easily be 
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sold into other hands. But as long as it 
exists, it is a constant reminder of the 
fact that a machine which was not per- 
fect, as we consider perfection, was al- 
lowed to leave your shop. 








A Convenient Milling Jig 


This is a case where the problem of 
holding the work required considerable 
study owing to the peculiar shape of the 
piece. This was a difficult piece to hold 
as can be scen. In order to machine both 
face and feet at one setting, the holding 
plate of the jig is supported on centers 














MILLING THI 
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or trunnions, as can be seen in the de- 
tailed illustration. 

Fig. 1 shows a milling jig for the 
shifting pinion brackets of the Landis 
grinder, one of which is shown on the 


SHIFTING PINION BRACKETS OF THE LANDIS GRINDER 














milling-machine table. The machining 
of this part consists of milling the feet 
A A, and the dial B, both of which are 
accomplished at one chucking. 

Figs. 2 and 3 show a front and side 
elevation of the jig. In Fig. 2 will be 
seen a yoke C, provided with a stud. 
The casting to be machined is slipped 
over this stud, the back side of the dial 
resting against the pins DD, Fig. 3. In 
this position the feet of the casting are 
milled. 

To mill the dial the screw F is re- 
moved and the screw G, Fig. 2, is loos- 
ened. The yoke with the work fastened 
to it is then revolved one-quarter of a 
turn, bringing the dial part on top. The 
block, Fig. 4, is placed on the finished 
spot H, Fig. 3, acting as a support for the 
yoke, which is firmly held down by the 
clamp, Fig. 5, slipped over stud /, Fig. 
3, one end resting on post J. The screw 
G, of course, also is tightened. 

There are many other places where the 
introduction of such a holding plate will 
allow difficult work to be held so as to be 
machined with very little trouble. By 
carefully !ocating the piece on the plate 
very accurate work can be done. 








In a consular report it is noted that 
for purposes of grinding flour, pumping 
water, running cinematographs, etc., in 
European Turkey, small petroleum en- 
gines are in demand, on account of low 
cost of fuel for that type of engine in 
those parts. 
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DETAILS OF THE JIG 
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Setting Tires on Small Work 


One of the problems involved in the 
manufacture of mining locomotives is 
the shrinking on of the tires on wheels 
of various sizes. The Goodman Manu- 
facturing Company, Chicago, Ill., has a 
very convenient arrangement for doing 
this, as can be seen from the accompany- 
ing illustrations. 

Fig. 1 shows the heating bench and 
cooling tank and beneath the bench can 
be seen a number of different burners, 
which accommodate the different sized 
wheels. 
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Convenient appliances 
jor handling wheel centers 
and tires in shrinking them 


in place. 





An unusual application 
of autogenous welding. 














room, enabling the 
very quickly and 


little 
handled 


occupies very 
work to be 
economically. 


AUTOGENOUS WELDING 


Autogenous welding is also used quite 
extensively in this shop, quite a novel 
application being shown in Fig. 5. 

This is a shoe or casing on which the 
chain of coal cutters run, bearing on 
the lower edge and wearing out the cast- 
rapidly. So a strip of steel 
riveted on to take this 


ing quite 
is first lightly 
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PLACING 


THE HEATED TIRE 
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Fic. 3. PLACING 











Fic. 5. WeLpDwG STEEL SHOE ON CASTING 


THE NExT TIRE Fic. 


The wheel center is placed on the tri- 
angular-shaped plate at the right of the 
table, this plate being provided with 
chains at each corner, which are con- 
nected to a ring so as to be readily lifted 
by the crane hook. 

The tire is lowered inside the heating 
burner at the left, and as soon as it has 
been heated sufficiently to expand it 
enough to drop over the wheel center 
easily, it is picked up by the three hooks, 
carried over the wheel center by a light 


crane and easily lowered into place. 
Here it comes against three locating 
points which insure its being properly 


set; then a new tire is placed inside the 
burner to be heated for the next wheel. 

The crane then picks up the triangular 
plate with its load and lowers it into the 
cooling tank at the extreme right, as in- 
dicated in Fig. 3. This makes a very 
complete tire-setting plant and one that 


CooLiNG THE WHEEL 
wear, and afterward welded to the cast- 
ing, as shown. This insures its remain- 


ing in place as long as there is anything 
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GENERATOR 
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left of it and entirely does away with the 
annoyance and expense of having these 
plates come loose after the rivet heads 
have been worn off. 

Their autogenous welding plant is 
very complete, the acetylene generator 
being inclosed in a small brick building 
built especially for it and only accessible 
to the man in charge. This is shown in 
Fig. 6, and gives a good idea of a safe 
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and substantial construction for such a 
purpose. 

It is also interesting to note the way 
in which this work is held to be welded. 
It is rather an awkward shape to handle, 
so it is bolted against a flat plate which 
is mounted on the end of a short shaft, 
the shaft being carried in a pair of ordi- 
nary shafting hangers, which are inverted 
on the stand shown. 
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The pulley on the shaft between the 
hangers has a strap brake, which is con- 
trolled by the coil spring shown and is 
sufficient to hold the work in any posi- 
tion to which it may be turned for con- 
venience in getting at it. As will be 
seen, the operator uses a soft-steel wire, 
which is melted and blown into any 
spaces that may exist between the steel 
strip and the casting. 








Machines for Wire Rope and Cable 


In the accompanying halftones are 
shown several machines for the making 
of wire rope and cable. Figs. 1 and 2 
show the ordinary type of cabling ma- 
chine, this being provided with what is 
known as the back-turn motion for the 
reels, The object of this back motion is 
to prevent the twisting of the wires as 
they are laid around each other by the 
rotation of the frame, and it is obtained 
by means of the eccentric riag shown 
at the nearer end of the machine in Fig. 
1. This ring, rotating upon an axis dif- 
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In this type oj wire- 
rope machines, the reels are 
given a backward turn to 
prevent twisting the strands, 
this motion being produced 
by an eccentric ring revolv- 
ing at the end. 















































ferent from that of the main cradle, 
causes the short cranks to rotate backe 
ward about their own axes, relative to the 
frame, and thus to hold the reels which 
are mounted upon these axes so that 
as they revolve about the main axis of 
the cradle they do not rotate about their 
own axes, Fig. 2 shows the wire strands 
coming from the reels and led to the lay- 
ing block at the right-hand end. 

Machines of this character, when of 
large size, have to be especially designed 
with relation to the centrifugal force of 
the reels revolving with the frames at 
high speed. This can well be appre- 
ciated when it is stated that a machine 
having reels 21 inches diameter by 10 
inches width will run at 200 revolutions 
per minute and each reel holds 650 
pounds of wire 

Figs. 3 and 4+ show two sizes of seven- 
reel machines of the high-speed, or Eng- 
lish, type. These machines are used for 
making seven-wire strands and also for 
laying up the seven-wire strands into a 
rope or cable. It will be seen that in 
these machines the reels are at the cen- 
ter of the cradle and do not revolve, so 
that no twist is put into the wires and 
no backward motion is required to over- 
come this. The frame revolves around 
the reels and is supported upon rollers, 
upon which turn several rings located 
along the length of the frame. Fig. 3 
also shows the measuring device for 
measuring the product. 

The machine illustrated in Fig. 4 is 
of considerable size, as will be appreci- 
ated when it is said that the floor space 
occupied is about 39 feet by 4 feet, and 
when fully loaded carries from 1700 to 
1800 pounds of wire. It operates at a 
speed of 400 revolutions per minute. 
Change gears are provided for produc- 
ing lays from 1 inches to 5 inches. 

In Fig. 5 is shown another high-speed 
English-type machine, designed for mak- 
ing 19-wire strands in two operations. 
Here again the reels are at the center 
of the frame, which revolves about them. 
In this case the front reel of all is larger 
than the others, it being of sufficient size 
to hold seven times the amount of wire. 
In making the 19-wire strand, the 7-wire 
strand is first made, either on a 7-wire 
machine or on this machine with seven 
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Fic. 3. SMALL ENGLISH TYPE MACHINE 

















Fic. 4. LARGE HIGH-SPEED 
of the reels in use. This 7-wire strand is 
then placed in the large front reel and 
12 wires are laid around the 7-wire 
strand, either in the same or in the oppu- 
site direction. Here again will be seen 
the measuring device for determining the 
length of cable manufactured. 

All of these machines are equipped 
with handy and powerful brakes for stop- 
ping and holding the parts at any time. 

It is through the courtesy of the New 


7-REEL ENGLISH TYP! 


WIRE-CABLING MACHINI 


England Butt Company, of Providence, 
R. I., that we are enabled to show these 
illustrations. 








Simultaneous Milling and Bor- 
ing ona Miller 
By E. A. Dixie 








The other day I saw a very interesting 
example of the flexibility of the electric 


drive. A casting, whose general shape 
was rectangular, about 6 ft. long by 2 ft. 
square, was to be machined on three sides 
and a approximately 16 
diameter was to be bored through 


center from end to end. 


inches in 
the 


hole 


mounted in a suitable jig (as 
machine) bolted to 
very heavy slab-milling 
machine. Suitable heads carried cutters 
which milled the top and two 
Mounted on the table of the machine was 
a boring bar driven by an electric motor 
and with it the boring of the center hole 


It was 
there 
the table of a 


were many to 


sides. 


was carried on simultaneously with the 
milling of the three sides. The bar, its 


electric-motor drive and feed were en- 
tirely independent of the milling-machine 
drive and feed. 

It is quite possible to imagine a rec- 
tangular piece requiring milling on five 


sides, i.e., both sides, the top and both 
ends. A job of this character could 
easily be done with an arrangement sim- 


ilar to that described by mounting facing 
heads on the boring bar if there is a 
through hole in the casting, or using sep- 
each end if there is no 


arate drives on 


hole. 
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The Fottinger Hydraulic Gear 


The two most serious difficulties met 
with in adapting the steam turbine for 
the purpose of ship propulsion are the 
impossibility of simple reversing and the 
necessity of maintaining speeds of revo- 
lution five to fifteen times higher than 
the number of turns of the best pro- 
pellers. The best solution so far sug- 
gested for this problem, outside of the 
reducing gears recently developed, are 
the Parsons series coupling of various 
turbines mounted on different shafts, and 
the self-contained single-shaft turbine 
developed by Curtis and the Allgemeine 
Elektricitats Gesellschaft. 

In spite of the excellent results ob- 
tained oy these ingenious schemes, the 
hopes entertained at the beginning have 
been only partially realized, owing to the 
undoubted drawbacks inherent in an im- 
mediate coupling between the turbine and 
propeller, and the resulting necessity of 
choosing a compromised speed. 

Prof. H. Fottinger, chief engineer at 
the Vulcan shipyards, has found a solu- 
tion of this problem, which allows steam 


By Dr. Alfred Gradenwitz 








Reduction and reversing 
gear for turbines with an 
efficiency ranging between 
75 and 85 per cent. 
and oil engines offer invit- 
| ing field jor the gear. 


Gas 

















According to the most primitive ar- 
rangement such a scheme would com- 
prise (Fig. 1) a prime mover, transmit- 
ting its energy to a turbine wheel A, 
mounted on the primary shaft, e. g., the 
wheel of a centrifugal pump, which draws 
in and compresses the working liquid 
derived from a reservoir. The high {s- 
suing speed of the working liquid is 
slackened down and partly converted 
likewise into useful pressure behind the 
primary or pump wheel, in what is called 














turbines to be used for ship propulsion 
under more economical conditions than 
have heretofore been possible. 

According to his scheme, a slowly run- 
ning, highly economical propeller is op- 
erated by a high-speed turbine working 
under the most economical conditions, 
through a gearing of an efficiency of 
about 75 to 85 per cent. Fdéttinger’s 
means of power transmission is an im- 
proved hydrodynamical gear. 





THE TURBINE TRANSFORMER 


an effusor, viz., some kind of guiding 
wheel B. From this effusor the liquid 
enters a spiral casing C, collecting the 
different jets and yielding them to the 
conduit F, which communicates with a 
secondary turbine. In Fig. 1 this is 
represented as a Pelton wheel, consisting 
of a guide G, reconverting the high 
pressure of the liquid into speed, the 
turbine wheel proper H, which is 
mounted on the secondary shaft, and a 


discharge casing K, which supplies the 
exhaust water to an exhaust conduit, con- 
nected with some reservoir, river or the 
like. The working medium can be re- 
turned to the suction reservoir, or the 
pump, in order there to be further util- 
ized. 

Now, though the efficiency of this 
primitive arrangement is obviously ex- 
tremely low—less than 70 per cent.— 
a similar scheme has been recently sug- 
gested for the propulsion of ships and 
automobiles. The space and weight re- 
quirements are, however, objectionable. 

Quite different conditions are met with 
in connection with the new hydrodynami- 
cal transmission gear developed by Pro- 
fessor Fottinger, which forms the es- 
sential part of his invention. 

As represented in Fig. 2, this gear 
comprises a turbine wheel A, mounted on 
the primary shaft, which transmits 
the energy it receives to the entering 
working liquid, e.g., water, partly by ac- 
celeration and partly by an increase in 
hydraulic pressure. 





Whereas, in the primitive arrange- 
ment shown ?fn Fig. 1, the issuing jets 
as far as their entrance into the turbine 
undergo a double conversion of energy, 
viz., first from speed into pressure in 
the pump effusor and then from pres- 
sure into speed in the turbine guide, 
this double conversion is done away 
with in the present case, the issu- 
ing jets being conducted immediately 
onto a turbine wheel operating the sec- 
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ondary shaft, and which concentrically 
surrounds the pump. In the secondary 
wheel B, Fig. 2, the water is deprived 
of most of its energy. The issuing jets 
penetrating into the stationary guiding 
wheel C are there arranged conveniently 
in order to be thrown back immediately 
into the pump, with a loss of energy as 
small as possible, after which the same 
alternation of energy conversion, ac- 
celeration in the pump wheel and per- 
formance of work in the secondary wheel, 
is repeated over again. The water thus 
flows only through the turbine wheels im- 
mediately serving for the transmission 
of energy, which wheels are so designed 
and combined with one another as to 
constitute an entirely closed cycle formed 
by the side walls of the various wheels, 
from the primary wheels to the secondary 
wheel and back again. This cycle takes 
the shape of a hollow vortex comparable 
to a smoke ring. The usual form of the 
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about seven horsepower, the transmission 
ratio being 5 to 1; the primary speed 
400 revolutions per minute and the sec- 
ondary speed 80 revolutions per minute. 
The secondary speed could be adjusted 
to any figure intermediary between no 
load and stopping by a self-regulating 
brake. 

Now, the most important question aris- 
ing in connection with the new arrange- 








Secondary 
Turbine 




































































F ~}/[_F 
va 
; c= 
Primary 
Turbine 
y 
a 
cal '-s-_h he 
| 3 
4} — 
{ x N M 
poe ‘nay i | aN 
L = 
Fic. 1. PRIMITIVE ARRANGEMENT 


water-turbine wheel has been abandoned 
entirely and been’ replaced by a 
thorough rearrangement adapted to the 
purpose at issue. Fig. 3 shows sche- 
matically the wheel paddles “unwound,” 
as used in the present case. 

Fig. 4 shows in its left-hand half 
an arrangement with double-stage sec- 
ondary part, in connection with which the 
working water from the pump A pene- 
trates into the first secondary wheel B, 
thence into a stationary guide C, and 
finally into the second secondary wheel 
D, in order thence to return to the tur- 


bine. The higher the ratio of transmis- 
sion, the greater will have to be the 
number of secondary wheels. The same 


arrangement can be reversed by design- 
ing the pump with several stages, with a 
view to conversion to higher speeds. 

At the recent meeting of the German 
Society of Nautical Engineers, Professor 
Féttinger demonstrated this very im- 
portant double-stage arrangement on a 
working model actuated by an electric 
motor. The capacity of this model was 
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ment obviously relates to the efficiency 
to be attained. Theoretical considera- 
tions show this efficiency to be 80 to 82 
per cent., in the case of large units, with 
a four- to five-fold transmission, and 
these results have been borne out by 
actual practice. In order to allow these 
facts to be adequately gaged, Professor 
Féttinger discussed the efficiency ob- 
tainable in the case of some low-pres- 
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sure turbines of the best makes and some 
modern water turbines constructed by the 
greatest German turbine factories. In 
the former case were found efficiencies 
of 85 to 86 per cent:, and in the latter 
case of 84 to 85 per cent., even with 
small units. While these figures apply 
to pumps and turbines in connection with 
which part of the water energy is al- 
lowed to go to waste, the use of the 
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Féttinger turbine transformer would in- 
sure at least an additional 3 per cent. 

The efficiency of the hydrodynamical 
transformer obviously depends on the 
ratio of transmission. In the case of a 


four- to six-fold transmission, 80 to 82 
per cent. can be readily obtained with 
two secondary stages, while an eight- 


fold transmission can be effected with 
three stages and an efficiency of about 80 
per cent. 

The total efficiency of the plant can, 
however, be further increased by re- 
covering the heat Whereas in 
the case of directly operated propellers, 
5 to 15 per cent. of the output of the 
prime mover is continually given off to 
the sea water, with a view to allowing of 
a high number of turns, the energy 
losses of the F®Ottinger transformer can 
be recovered almost entirely, being trans- 


losses. 





mitted to the feed water, which is then 
preheated permanently from 20 to 25 de- 
grees Centigrade, without the use of any 
coal. The feed water merely would cir- 
culate through a hydrodynamical trans- 
former. The temperature then is main- 
tained automatically at practically con- 
stant figures with different loads, as in 
the case of smaller amounts of condensed 
water there are produced smaller heat 
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. 8. SECTION THROUGH 


losses; this arrangement increases the 
efficiency of an 80 per cent. transformer 
to 83 per cent. 

The very important problem of steer- 
ing, and especially reversing, can be 
solved in three different ways, the steam 
turbine, controlled by a regulator, con- 
tinuing in each case to run in a constant 
direction. 

The first method consists of designing 
a special self-contained cycle for each 
direction. Another method consists of 
using part of the turbine wheels, e.g., 
the pump and a secondary wheel, both 
for forward and backward traveling, and 
effecting the reversal by altering or ex- 
changing the guiding devices. Fig. 5 rep- 


resents a single-stage arrangement of 
this kind with rotary vanes B reversed 
_—— os 
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HYDRAULIC TRANSFORMER 


simultaneously by the outside cranks D. 
Fig. 6 shows another modification of this. 

A third possibility, which especially 
applies to the case of a very rapid re- 
versal, consists of leaving the cycle in 
question filled while rendering it inactive 
by some kind of slide (rotary paddle or 
the like). 

The question of regulation, that is, ad- 
justing to different outputs and speeds, 
is closely connected with the steering 
problem. In the case of a constant trans- 
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mission, the output absorbed varies with 
a given transformer in the ratio of the 
third power of the number of turns. Now, 
as this law is true, with a very close ap- 
proximation, also in the case of the ship 
propeller, the transmission in the case 
of ship propulsion remains constant, even 
without any special regulation device and 
the same applies within very wide limits 
to the efficiency of the arrangement. 

Another regulating process consists of 
altering the number of stages. In addi- 
tion to these various steering and regu- 
lating devices the inventor has patented 
a number of other possibilities. 

Results of actual tests on a 100-horse- 
power experimental unit bear out all the 
points provided by theory. The primary 
output was found in the case of dif- 
ferent primary speeds of rotation, with 
constant ratios of transmission, to vary 
approximately as the third power of the 
primary number of turns. If, however, 
the primary number of turns be kept 
constant, the secondary speed being 
varied by means of the brake, the ab- 
sorption of energy will remain indepen- 
dent within wide limits of the secondary 
number of turns. The secondary torque, 
with a constant primary speed, was found 
practically to follow a rectilinear curve 
in a similar manner to ordinary head 
turbines. The torque, in case of stop- 
page, was found to increase considerably 
(in the same manner as with a recipro- 
cating engine), which results in the ad- 
vantage of an instantaneous starting and 
a very rapid running up to speed. The 
maximum efficiency of 83 per cent. within 
wide limits of primary speeds was found 
to correspond to a ratio of 4.25 to 1, 
whereas the calculated value was 4.45 
to 1. 

As regards the variation in efficiency 
with variable primary speeds, i. e., vari- 
able primary outputs, a figure of 75 per 
cent. was obtained with 9'4 horsepower; 
with 40 horsepower, 80 per cent.; with 
100 horsepower, 82' per cent., and final- 

















CROSS-SECTION THROUGH 500-HORSEPOWER TURBINE PLANT 
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ly, with 180 horsepower, 83 per cent. 
There seems to be a tendency for a fur- 
ther slow increase. 

Tests made on the backward cycle fur- 
ther showed a maximum efficiency of 70 
per cent., so that even with a single-stage 
cycle. a backward efficiency of about 
70 — 83 = 85 per cent. of the primary 
efficiency with constant primary outputs, 
i. €., Constant outputs of the steam tur- 
bine and boiler, is reached. 

On account of these excellent results 
obtained with the very first experimental 
model, the manager of the Vulcan ship- 
yards decided on immediately equipping 
with this model a small experimental 
vessel built especially for the purpose, in 
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order to be in a position to demonstrate 
in actual operation the principle under- 
lying the new drive. 

As no efficient steam turbine can be 
designed for an output of only 100 horse- 
power with 1000 revolutions per minute, 
they made up their minds to increase the 
number of turns to about 1750, thus 
raising the output from 100 to 500 horse- 
power, the output being proportional to 
the cube of the number of turns. Be- 
cause of the small first cost, a pure Cur- 
tis turbine was chosen as driving motor. 

This plant was installed on board a 
96-foot boat in actual service. Steering 
is effected in a surprisingly rapid and 
reliable manner. If, in case of a forced 
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course, the steering lever of the slide be 
turned over from “forward” to “back- 
ward,” while the steam turbine continues 
operating in the same direction, the sec- 
ondary shaft can be stopped within 4 
to 5 seconds, and will reach a backward 
speed of 200 to 250 revolutions per min- 
ute after a further 10 seconds. The re- 
markable backward efficiency of 85 per 
cent. can be maintained for any length 
of time, without any drop in boiler pres- 
sure. 

Many modifications and combinations 
with combined reciprocating and turbine 
units are possible, and considerable plan- 
ning has been done toward their use in 
merchant and war vessels. 








Speculating in Machine Tools 


There is another side to the question 
of canceling orders that many seem to 
overlook, and that is the side of the real, 
legitimate buyer who wants a gear cut- 
ter or a grinding machine, wants it badly 
right this minute, and who cannot get a 
delivery until three months after next 
Christmas. 

If he could buy the machine this min- 
ute he would be mighty glad to pay a 
premium so he could get it at work and 
begin to eat a hole in his accumulating 
work. Incidentally he would be saving 
money using it, or making a profit, just 
as you choose to put it. 

In such a case he is not speculating on 
his own account, but is forced to take a 
chance on futures because the builder 
cannot fill his orders. He orders a ma- 
chine to be delivered as soon as possible, 
hoping and believing that he may need 
it at that time. But not being a wizard 
or having a direct wire to Oyster Bay, 
he does not know that he will not be run- 
ning half time, and hustling for work by 
the time the machine is ready. The 
cancelation clause is his only safe- 
guard and he is not likely to give it 
up without a struggle. 

There is another type of customer who 
is differently situated. He expects to 
need a new machine in a few months and 
so takes a chance, at the builder’s ex- 
pense, knowing that he can cancel the 
order at any time before the machine is 
actually shipped. 

The no-cancelation clause would keep 
him out of the game and force him into the 
other class of not ordering until he actu- 
ally needed the machine. And then he 
would join the waiting list. 

It sometimes happens that a shop man- 
ager decides to enlarge his plant at a 
time when the land he wishes will not be 
available for several months. In such a 
case he may get an option on the land, 
making a deposit which is forfeited if he 
does not complete the bargain before the 
option expires. 

Or it may happen that his decision to 





By Frank C. Hudson 








When a man wants a machine 
on the spot and has to wait 
months for it, he ws forced ito 
speculating on future needs, by 
the builder. 

In such cases there may bea 
reason for his demanding cancel- 
ation bejore the machine can be 


a live re d. 




















enlarge may hinge on a large order which 
he hopes or expects to land in the near 
future. The option on the land protects 
lim in either case and, if he fails to se- 
cure the expected order he may be very 
glad to let the option money go by de- 
fault, instead of buying at that time. 

The man who expects to need a ma- 
chine later is in a similar position and 
should be perfectly willing to pay for the 
chance of getting one when he needs it. 
If he guesses wrong and does not need it, 
he should be game enough to lose his 
option the same as he would in the case 
of a piece of land. 

Many machine salesmen who have to 
make a showing in order to please some 
short-sighted manager take anything 
which bears the slightest resemblance to 
an order. Cancelations count for very 
little with them, as in the meantime their 
books are full of other orders—many of 
which will suffer the same fate. 

Orders of this kind, very often urged 
by salesmen against the buyer’s better 
judgment, are perhaps responsible for 
most of the trouble over cancelations. 
Many of them are given with only one 
chance in ten of their going through. 

But in good times the salesman feels 
pretty sure that he can place the machine 
elsewhere and all is well until a slump 
bumps into us. Then everyone gets 
scared, cancelations come in with every 
mail and builders get a sort of dazed 
feeling and wonder where they are at. 


The indiscriminate cancelation is dis- 
tinctly bad. The speculator in future 
needs should be willing to pay for his 
option. But the man who would be glad 
to pay’ cash for a machine this minute 
and is forced to take chances on needing 
the machine when he can get it, is the 
one who needs consideration. 

Some builders I know of seem to take 
delight in saying they are months be- 
hind with orders and don’t seem to think 
business is good unless they are. But if 
I were building machines I should much 
rather be able to give a man what he 
wanted out of stock. There could be no 
question of cancelation then and I should 
not be forcing him to speculate. One 
builder I know always tries to keep ma- 
chines on hand, even when others let 
things slide along. It ties up money, of 
course, which is often a serious consid- 
eration, but it has many advantages. 

If someone will devise a way whereby 
builders of standard machines can keep 
at work during a slump, without bank- 
rupting themselves with interest charges 
on borrowed money, there ought to be 
less trouble about deliveries in boom 
times. In fact, there would not be any 
boom or slump either. But as my finan- 
cial operations are mostly confined to 
scraping up the cost for the boarding 
misses, I shall have to leave this end of 
the game to some of my Wall Street 
friends. ss 








Device for Feeding Tacks 








A reader would like to know if any 
of our correspondents or subscribers can 
describe a cheap or effective device, not 
patented, for feeding tacks about '<-inch 
long with flat head. These tacks*should 
be fed automatically, either into a hole 
already punched for their entering, or on 
very thin metal that the tacks may do 
their own perforating. The speed should 
be about 150 per minute, three tacks at 
each revolution. 
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Letters from Practical Men 














A Thread Milling Attachment 
for an Engine Lathe 








Having a large quantity of square 
thread screws to cut, we designed a 
thread-milling attachment for use on an 
ordinary 18-inch center engine lathe, as 
shown at Fig. 1, which shows the lathe 
minus the tailstock but which is used in 
the ordinary way. Fig. 2 shows a plan 
of the attachment removed from the car- 
riage, and Fig. 3 is an elevation of the 
work spindle. 

Referring to Fig. 1, A is a bracket 
which is planed to fit the cross slide. 
The vertical rib shown at A’ in Fig. 3 is 
faced with a central locating recess to al- 
low the casting B to bolt to it. CC are 











Concerning the details of 
making things in machine 
shops, from the first sketch 
to the shipping room. 

A letter good enough to 
print is good enough to pay 
for. The value is in the 
idea—not the length of the 
letter. 
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A THREAD-MILLING 


two brackets cast solid on B, bored to 
carry the steel-cutter spindle, shown also 
DD are two clamping studs 
screwed into B, passing through 
cored in A, which allows B to swivel to 
get the correct angle of cutter to suit 
the thread to be cut. Two nuts D secure 
the swivel as shown. E is a spirai gear, 
which gears in with and drives a similar 
gear F keyed on the cutter spindle. E is 
keyed on a short shaft which fits in a 
bearing in A as shown. , The opposite end 
of this shaft carries a bevel wheel G, 
which is in turn driven by a larger bevel 
gear H (this is shown somewhat small 
in the illustration.) J is a bearing cast 
solid on A. It carries the end of the 
shaft carrying G, and the shaft 
at right angles carrying H. i. 2 
journal carrying the opposite end of the 
driving shaft, which is cast solid on A 
L shows the 
Fig. 2 shows the 


in Fig. 3. 
slots 


also 


likewise, as shown in Fig. 1. 
thread-milling cutter. 
cutter spindle in a horizontal position. K 
is the driving pulley. 

The cone pulleys of the lathe are not 
driving purposes 


used for when the 


ATTACHMENT 
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FOR AN ENGINE LATHE 








AN EFFICIENT 


thread-milling attachment is in use. A 
driving chain M, driven by the sprocket 
wheel N on the end of the countershaft 
R, drives the lathe by a much larger 
sprocket O, keyed on a sleeve, and driv- 
ing the lathe main spindle very slowly 
through the back gearing. PP shows the 
countershaft bearings. The drum Q drives 
the pulley K by a belt in the usual 
way, regardless of the position of the car- 
riage. 


We recently added an automatic trip 
to the carriage whereby the cutter is 
automatically stopped when it gets to the 
end of its work, by throwing the overhead 


driving belt on to the loose pulley. This 
is not shown in the illustrations. 

The cutter travels toward the tail- 
stock, revolving at a high rate of 


speed, while the work revolves slowly. 
The carriage carrying the attachment is 
traversed by the lead screw in the usual 
way. The lathe we use is upward of 20 
years old but turns out first-class threads 
at one cut, in a fraction of the time 
taken by the old method of cutting with a 
single-pointed tool. There is consider- 
able end thrust on the cutter spindle, so 
it is made with two tapers of 45 degrees 
and 2'% degrees, as shown In Fig. 3, to 
take the end thrust. 

A slight improvement may be made 
by making the driving pulley K a double 
flanged one instead of as shown, as 
sometimes when we are returning the 
saddle quickly by hand, the belt is apt 
to come off the pulley. 

H. ANSLEY DALE. 

Manchester, England. 








An Efficient Parting ‘Tool 








The linecuts show the method we used 
recently in cutting up some steel plates, 
3 feet square by 1'4 inches thick, into 
strips 6 inches wide. This work was 
done on an ordinary planer and we started 
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PARTING TOOL 


out by using the regular parting tool, 
but it was not a success. 

We could only take a light feed and 
when the tool reached about half the 
depth of the plate it would naturally clog 
up and break. As we had a great many 
of these plates to cut up, the outlook 
was rather discouraging. Finally, how- 
ever, we hit upon a plan that worked out 
very successfully, and we feel that a 
great many others who have been up 
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against a similar proposition might be in- 
terested to learn how we got around it. 

We forged up a tool of the shape 
shown in Fig. 1 of Rex steel and one of 
the same steel, as shown in Fig. 2. We 
then placed both tools in the same tool 
post, the tool shown in Fig. 1 being ahead 
of the tool shown in Fig. 2. Fig. 1 tool 
was also placed about 3/32 inch lower 
than the tool, Fig. 2; all as shown in 
Fig. 3. 

The first tool took the brunt of the work 
and broke the chip for the tool in the 
rear. The results were most gratifying. 
We ran through a whole lot of these 
.plates at a cutting speed of 30 to 35 feet 
per minute, and a feed of 3/64 inch with- 
out breaking a tool. 


Bridgeport, Conn. S. M. W. 








Machining Phosphor Bronze 
Boxes and Caps for Large 
Marine Type Con- 
necting Rod 








Having noted from time to time the 
ingenious jigs, fixtures and devices, de- 
scribed in the AMERICAN MACHINIST, for 
reducing the labor costs on various ma- 
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chine and fitting operations, I often think 
that the standard of intelligence of the 
workman using these is not as high as 
that of the old-time fitter and turner, who 
possessed a very high degree of skill. 
In marine-engine building, the old-fash- 
ioned type of craftsman still exists, and 
has to work without many special fixtures 
or jigs. On large work a great amount 
of time can be lost by not handling work 
to the best advantage. On these heavy 
operations the “feed and speed expert,” 
and “ratefixer” generally get the worst of 
it as the job depends upon the skill of 
the workman alone. The job described 
herewith may be said to be a typical ex- 
ample of heavy work, entirely performed 
by standard tools, without special fixtures. 
The first operation is to machine the 
phosphor-bronze half brass across the 
faces marked A, in Fig. 1. Two satisfac- 
tory methods present themselves, planing 
and milling on a vertical-spindle ma- 
chine, with a large inserted blade cutter. 
The latter are expensive tools and the 
upkeep is great, so we choose planing. 
The half brasses are-secured to the 
planer table by two clamps as shown. The 
top face is machined up true, then the 
castings are turned over and the joints 
planed to size, care being taken to see 
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MACHINING CONNECTING-ROD ENDS 


that they will bore to size when as- 
sembled. The joints are now bedded to- 
gether by a fitter (they are still required 
in the heavy-engine trade). When a 
good fit has been obtained they are 
mounted on the angle plate B, which is 
secured to a large lathe faceplate, as 
shown in Fig. 2. The two bolts C pass 
through the cored holes, and secure them 
in position about two inches from the 
faceplate, to allow the boring bar, Fig. 
3, to pass clear through. D is a balance 
weight secured to the faceplate. The 
brasses are now bored to size with the 
boring bar held in the slide rest. The 
front is faced, the edges rounded on the 
inside, and the ribs E faced to width. 
The brasses are then turned around, 
pushed up against the faceplate, and fin- 
ished on the other side. They are then 
mounted between lathe centers as shown 
in Fig. 4, and the tops of the ribs E are 
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turned to size and also the spaces be- 
tween E 1, to give a finished appearance. 
The supply of oil in liberal quantities 
to the crank-pin journal of a connecting 
rod is of paramount importance; hence 
the need for large oil spaces, which we 
mill, as shown at Fig. 5. For this opera- 
tion the half brasses are secured to an 
angle plate on the milling-machine table, 
and milled across the joints as shown. 
The forged-steel end cap, shown in 
Figs. 6 and 7, is first planed to thickness 
and width. The two bolt holes are 
marked off and drilled. The cap is then 
secured to a lathe faceplate as shown, 
and turned to diameter over F. G are 
two parallel strips, and H are the two 
bolts for holding the work in position. 
The cap should now be scraped to a 
good fit on the end of the cap A by the 
fitter. Fig. 8 shows the connecting-rod 
end in position for rough drilling the bolt 
holes for the boring bar, shown at Fig. 9. 
These holes are 334 inches in diameter 
when finished. Fig. 9 shows the brasses 
and cap in position for boring the bolt 
holes. j are two clamps held by the 
bolt K and packing piece L. These se- 
cure one side, while the hole is being 
bored by the bar O in the spindle N. 
The cutter is shown in position in the 
bar, the outside end of which is sup- 
ported in the steady M. A bolt inserted 
in the opposite holes holds the cap and 
brasses secure on the rod end. When 
the holes are bored the front cap is re- 
cessed to allow the spigot on the nut to 
enter it about inch. The bar is then 
reversed and a left-hand cutter inserted, 
and the T-end of the rod is recessed like 
the cap to allow the bolt head to enter in 
a similar manner. A snug bolt is then 
inserted in the finished hole and the 
other hole finished. 
S. LAURANCE. 
London, England. 








Gear Cutting on a Keyseater 








With the permission of Messrs. D. 
Milne & Sons, engineers, Aberdeen, Scot- 

















GEAR CUTTING ON A KEYSEATER 
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land, I have taken a photo of their No. 4 
giant key seater cutting a gear as shown 
in the halftone. The wheel being cut is 42 
inches diameter, 5 inches face, 134 inches 
pitch and has 92 teeth. There is a divi- 
sion plate under the wheel and a clamp 
for holding the wheel tightly. The firm 
has a number of these wheels to cut and 
I generally do them and the time taken 
from start to finish is about eight hours. 
The teeth are first roughed out with a 
square cutter then finished with a formed 
cutter. With a few alterations I think I 
could cut the time in half. 
DouGLas MILNE. 
Aberdeen, Scotland. 








A Lead ‘‘Tup’’ for Machine 
Hands 
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piece of iron with a hole punched in it 
to fit the various sized bolt heads. It is 
then lipped over to fit the arch bars. It 
holds the bolts from turning when strain 
is applied to the nut. It soon pays for it- 
self and will be appreciated by those 
doing this class of work. 
Chicago, III. W. J. SHADLE. 








Stop for Engine Lathes 








The accompanying illustration shows 
a handy attachment which will assist in 
producing duplicate parts on the engine 
lathe. It may be fastened on the ways 























Our machine hands are all supplied 
with lead “tups” as shown at A in the 
linecut. At B is shown the cast-iron mold. 
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Leap “Tup” AND MOoLpb 








The “tups” will not mark finished work 
and when battered out of shape they still 
contain sufficient material to make a new 
one. 

Manchester, England. A. P. 








A Head Holder for Tender 
Truck Bolts 








The line cut shows a simple method of 
holding tender-truck bolts from turning 
while assembling or dismantling tender 
trucks. The bolt holder A is simply a 
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BOLTS FROM TURNING 


DEVICE To KEEP 


Stop FOR ENGINE LATHE 


in front of lathe, for carriage on its long- 
gitudinal travel, or on the cross carriage 
to reproduce a given diameter, or di- 
ameters. The feed, of course, must be 
thrown out on the longitudinal travel, as 
the carriage approaches the stop, the bal- 
ance of the cut being taken by hand un- 
til the stop is reached. In the accom- 
panying illustration there are three stops 
shown, but there is no reason why this 
number cannot be increased as desired. 
Naturally, the stop which is in a hori- 
zontal position is the one to be used, the 
other two are raised so that they can- 
not come in contact with the carriage. 
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Machine Grinding Cock Plugs 








While there are a number of machines 
designed for the above purpose, many 
people are not familiar with their opera- 
tion. The following is a brief description 
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Fic. 1. ENp View oF Cock PLuG, ILLUs- 
TRATING GRINDING MOVEMENTS 


of one of several like machines doing 
satisfactory work at the factory of one of 
the largest valve manufacturers in the 
country for a number of years. The 
operation is interesting from the fact that 
there are three distinct movements to be 
considered at the same time. 

First there is the oscillating movement 
of the plug; this alone is not sufficient to 
insure a correct seating, consequently it 
has to be accompanied by a rotary move- 
ment which, although independent of the 
escillation, is in action at the same time. 
While the plug is going through its evo- 
lutions a reciprocating motion is also im- 
parted to the cock body. Fig. 1 should 
make this explanation clear regarding the 
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THE COCK-GRINDING MACHINE 
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movements of the plug. Fig. 2 shows 
how the movements are obtained. For 
simplicity a single spindle is shown, al- 
though a similar principle is applied to 
multiple-spindle machines. 

It will be seen that an _ oscillating 
movement is imparted to the spindle F 
by the arm B through the gears D and E, 
which are both in mesh with the inter- 
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nally geared worm wheel C and the gear 
A. This gear A is keyed to the spindle 
but the arm B is free; the worm wheel C 
also acting through the gears D and E 
causes the rotation. The plug is caught 
in the chuck and centered on the back 
stop, while the body rests in the holder 
M. The reciprocating movement is im- 
parted to M through the ratchet wheel J 
which is on the same spindle as the worm 
wheel H. 

As stated, this type of machine has been 
in use a good many years, but is still 
doing satisfactory work. The mechanical 
principles involved in the machine are 
not easy to follow, but by a little careful 
study the movement of the gear wheels 
may be followed. 


Boston, Mass. F. GARRETT. 
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the threads are run the full length of a 
rod, and then the rod is cut up into 
staybolts, they can be driven without fur- 
ther work. A slight backward move- 
ment instantly releases the chuck so tha: 
it can be removed from the bolt. As 
shown in the drawing, the parts of this 
chuck are easily removable for repairs or 
replacement. 


Diam, of Size of Threads 
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A BoL_t CHUCK 


The body A is made of machinery 
steel, bored and recessed at D for the 
hardened tool-steel wedge C. The cap B 
is made of tool steel. 


New York. C. J. MORRISON. 





Homemade Drafting Tabie 


———— 











The student or the busy man who has 
occasion to make drawings at home has 
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experienced the inconvenience of using 
the ordinary drafting board by laying it 
upon a table or what not, and as most 07 
us cannot afford, or do not wish to burden 
ourselves with the usually bulky tables 
made for drafting office use, I thought 
some might appreciate a few sketches of 
a light, simple and inexpensive table 
that I made and have used with entire 
satisfaction for quite a while. 

I did not consider it expedient to make 
the board myself, purchasing one of the 
desired size (23x31). The legs were made 
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Fic. 2. A STAYBOLT CHUCK 

of planed hardwood and were varnished. 
The rear ones, that is, those extending 
from the rear to the front, are longer so 
as to give the desired forward slant to 
the board. They are secured to the board 
by supports, which as shown in the draw- 
ing are No. 16 gage plates, filed to shape 
and bent at right angles; those for the 
rear legs having 5/16-inch holes, those 
for the front 5/16-inch slots through 
which pass 5/16-inch flat-head machine 
screws with wing nuts. The supports are 
screwed to the board by No. 10 wood 
screws, which must be short enough not 
to come through top of board. Five- 
sixteenth-inch holes are bored through 
the legs where they intersect and a 5/16- 











A Bolt Chuck and a Stay- 
bolt Chuck 








The bolt chuck shown in Fig. 1 saves 
practically all the time of chucking the 
bolts as it is only necessary to slip the 
proper size sleeve in the master chuck, 
and then place the head of each bolt in 
turn in the sleeve. The master chuck, of 
course, remains in the lathe continually, 
and is intended for use on lathes which 
are used for bolt work most of the time. 

The staybolt chuck, Fig. 2, eliminates 
the necessity of squaring the ends of the 
staybolts in order to drive them. This 
chuck grips either the round or the 


threaded part of the bolt, so that when 
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inch steel tie-rod which is passed through 
a brass spacing-tube and has wing nuts 
ou the outside, draws the legs together 
and clamps them securely. Five-six- 
teenth-inch washers are used on the rod 
to face the inside and outside of the 
legs. 

When it is desired to ship or move the 
table, it may easily be “knocked down” 
by removing the six wing nuts; making 
a neat package of the whole affair. 
When it is desired to set the table away 
so that it will occupy small space, or it is 
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Shaft Ends, Keys and Key 
Guards 








If the end of a shaft be faced flat 
and the corners rounded, as shown in Fig. 
1, this part of the shaft will present a 
neater finish than it would if the end 
were simply crowned. The tables given 
in connection with the drawing give the 
radii of the rounded corners, projection 
of shafts, etc., which I use. Fig. 1 
shows the end of the shaft projecting 
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SHAFT ENDs 


is necessary is to loosen the wing nuts 
clamping front legs to front-leg supports, 
and tie-rod nuts, when the bolt may be 


Slipped out of the 5/16-inch slots, and 
table partly folded. 

It may be supposed that this table 
would be wabbly or unsubstantial, but 


this inference is not correct. While not 
so rigid as those having a heavy or com- 
plicated supporting frame, it has never 
given trouble from lack of rigidity. 
The dimensions for legs give a hight of 
inches and 27 inches, respectively, 
for front and back of board from floor. 
To make it higher, or lower, the holes 
for the tie-rod should be bored lower, or 
higher, as the case may be. 

Such a table makes it a pleasure to 
work out some of those ideas which lack 
of facilities often postpones indefinitely. 

Chicago, Ill. ARTHUR F, KUNZE. 
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AND Keys 


other detail. In such a case the projec- 
tion as given in the table is a little 
greater than the radius of the corner. 
The object in this is to obviate the neces- 
sity for exactness in facing the shaft to 
length. 

In the case of a gear or other detail 
keyed to the end of the shaft, the shaft 
should project beyond the outer end of 
the key, as shown in Fig. 2. When thus 
made, the shaft will support a head-key 
when the latter is being driven out by 
the head and at the same time it will 
serve as a partial protection against the 
danger of the clothing being caught by 
the key when the shaft is in motion. 
However, the latter object may be better 
attained by using a collar which com- 
pletely covers the key as shown in Fig. 3. 
This collar is cast with a recess or groove 
amply large to clear the key, and it is 
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held by a headless set-screw. I have 
seen collars somewhat similar on printing 
presses, but held by a screw tapped into 
the center upon which the shaft had been 
machined. This is bad practice, as the 
shaft centers should be kept in good con- 
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Fic. 3. A Key GUARD 


dition in order that the bearings on the 
shaft may be at any time re-turned with- 
out the necessity of re-centering the 
shaft. 

The matter of protecting workmen from 
revolving gears, keys, etc., receives more 
attention at the present time than former- 
ly. In many cases it is just as well to 
make the gear-guard of such shape as 
will cover the end of the shaft and key 
as well as the gear teeth. 

W. S. LEONARD. 

Atlanta, Ga. 








A Simple Tire Carrier 








The illustration shows a three-wheeled 
cart which is used to handle driving- 
wheel tires, from the smallest, 42 inches, 
up to 74 inches in diameter. After tire 
is in place, three men can take a 74- 
inch tire from the tire rack to its place in 
the shop without any danger of accident 
and in one-half the time it takes for 
74-inch tire as we 
cart was made. 


seven men to roll a 
used to do before this 














SIMPLE TIRE CARRIER 


To place tire in position on cart, roll 
tire in position, wrap chain around the 
tire and pull down on lever until it 
catches in a ‘spring snap. This cart 
was suggested by machinist H. Harrison, 
who deserves credit for its simplicity and 
successful use. 

CHARLES MARKEL, 
Shop foreman, C. & N. W. Ry. 
Clinton, Iowa. 
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| Discussion of Previous Question | 





Are There Flats on Generated 
Gear Teeth? 








Matter on gearing from the pen of 
George B. Grant is always interesting, 
and it naturally follows that his article 
on page 1148, Volume 33, Part 1, entitled 
“Why Gear Hobbing Machines Cut Flats,” 
was read with the closest attention. 

Having been a student of Mr. Grant 
on gearing matters for some years, I feel, 
when setting out to take a contrary view, 
somewhat in the same frame of mind that 


David must have felt when he set out 
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Fic. 1. CURVES ON HOBBED TEETH 

to meet his gigantic opponent, armed wit! 
a sling and pebble only; and although 
there is no fear of an ending similar to 
that of the Biblical narrative, I trust the 
pebble will miss him, and, falling in the 
lake of gearing experience surrounding 
him, cause a splash from the ever-widen- 
ing rippies of which I hope to glean some 
information on a too little discussed 
question. 


Coming back to Mr. Grant’s flats, I am 








Letters from our readers 
showing how many men of 
many minds look upon 
various subjects opened up 
in previous numbers. 























When work has been unduly forced, 
or cut with a hob having one or two 
drunken teeth, or on a weak machine, 
then several of these curves may run 


into one another, giving the appearance 
of flats, which are, nevertheless, curves. 

That these curves exist is beyond ques- 
tion, and I fear Mr. Grant has failed to 
diagnose the case correctly, and this is 
clearly proved if we take his example of 
the single tooth or fly cutter and analyze 
Grant in considering 
fully appreciated the 
between 


its movement. Ar, 
this point has not 
effect of the relative 
the fly cutter and the wheel blank, which, 
being accepted, we must also accept the 
fact that a straight line of any angle, 
revolving as this fly cutter does, must of 


movement 


necessity generate some sort of a curve 
in passing through the work. 

Mr. Grant has considered 
blank as being thin, and, if we only con- 
sider the action of the cutting tooth when 
in the vertical or horizontal plane (ac- 
cording to type of machine), then there 


the gear 





not prepared to admit that such do exist, would be a flat. But if we consider 
or if they do, to use an Irishism, they the gear blank as made up of 
are not flats but curves that approximate many disks, then the fly cutter will 
somewhat to the true curve at any point. cut, say, No. 1 disk when it is 

| 

— 
\ 
\ — \ 
———— i 
\ : 





Gear Blank 
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N Various Pos 


EXAGGERATED FLy CuTTER 


and 


its 


vertical the horizontal  projec- 
tion of cutting edge makes, say, 
15 degrees with the vertical. In passing 
over the second disk the horizontal pro- 
jection of the cutting edge will be 15 de- 
grees a small angle due to rotation of 
cutter, and similarly with disks 3, 4, 5, 
etc., the angle of cutting edge, projected 
horizontally, will for each successive po 
sition make a_ slightly larger angle. 
Therefore, if we take positions for equal 
angular increments of fly cutter, and po- 
sitions for the equivalent angular incre- 
ments of the tooth to be generated and 
plot them, we shall find we have a series 
of straight lines at various angles; conse- 
take a sufficient number 
of points (given the necessary patience) 


guentlyv, if we 
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we shall of have a curve, and if 
did the hob should 
have a separate curve between the limits 
of tooth. That is, if 
consider the case of a hob with one circle 


course 


we same with a we 


we 


of action each 


of, sav. 10 teeth, we should get a series 
! 
‘1 ’ ' 

















412 


of 10 curves instead of, as suggested by, 
Mr. Grant, 10 flats. These curves are 
roughly shown exaggerated in Fig. 1. 

To prove that a fly cutter working 
through a gear (after the manner of a 
hob) will not produce a flat, Figs. 2 and 
3 are given. In Fig. 2 a much exagger- 
ated fly cutter is shown with the cutting 
edge produced to axis A, the various po- 
sitions being projected from the right- 
hand side, and in this figure one clearly 
sees the difference in angle of the cutting 
edge as viewed in the direction of travel. 
Now as there is to be relative movement 
between the cutter and the wheel blank, 
it does not matter whether we rotate the 
blank on its axis or move the position of 
the cutter round the blank; therefore, for 
convenience, I have taken the projection 
of the fly cutter ir the various numbered 
positions as shown in Fig. 2, and plotted 
them in their relative position in Fig. 3, 
which clearly shows the curve. The two 
figures may be easily followed by re- 
ferring to the numbers. The seventh po- 
sition, coming outside the blank, is not 
plotted in Fig. 3 

An interesting point to be noted in Fig. 
3 is that the corner of the cutter in the 
second position is outside the cut taken 
in the first and similarly with third po- 
sition, thus actually showing how the fillet 
at the root of tocth would be produced 
in this exaggerated case from a sharp 
corner. 

Figs. 2 and 3, I think, clearly show that 
flats on generated gears are impossible, 
also that Mr. Grant’s fly-cutter example 
is incorrect; but to those who are still 
skeptical, may I quote a passage from 
Mr. Grent’s excellent treatise on gears, 
page 99, “But that it is wrong is clearly 
shewn by the most convincing of all 
proofs, the reduction to practice.” 

There are, in my opinion, three princi- 
pal reasons why spur gears generated 
from hobs are not always what they 
should be, and in stating them will place 
them in order of their relative im- 
portance. 

(1) Worship at the shrine of the great 
god Output. 


2) Badly proportioned and inaccurate- 


( 
ly made hobs. 

(3) Weak design in the machines. 

The first came from a microbe that was 
hatched out by the makers of both hobs 
and machines, and, falling into suitable 
incubators, the germs have multiplied ex- 
ceedingly. The cure is doubtful, but the 
microbe will be kept under by the modern 
demand for accuracy. 

Numbers 2 and 3 will be improved 
by the usual process of evolution, a par- 
allel case being cylindrical grinding, 
which the improvement of both wheels 
and machines has brought to its present 
condition, 

Touching on the question of the hob, 
how many users of hobs ever think it is 
necessary to have a roughing and a fin- 
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ishing hob when accurate gears are re- 
quired? Yet these same practical men 
would be amazed if it was suggested that 
they should finish, say, a gage in the 
lathe with one cut. Two hobs are a 
necessity when accurate work is requir- 
ed, and the finishing hob should do no 
work at the bottom; that is, the rougher 
should stock out to the full depth. The 
finishing hob should also have plenty of 
clearance on its teeth. This fault, lack 
of clearance, is fairly common and is the 
cause of many poor gears besides putting 
an undue strain on the machine. 

The design of hobs presents more 
difficulties than are apparent at first sight, 
and the complete manufacture of a hob 
to do good work is an excellent test as 
to the capabilities of any tool room. Un- 
doubtedly our tool makers could turn out 
a better hob than they do, but compe- 
tition (another phase of the god Output) 
pushes them along. 

The most potent cause of trouble with 
hobs, is, of course, the errors due to 
distortion in hardening, but these may be 
minimized to a considerable extent if the 
hob blank is treated as was suggested 
in a previous article, that is, roughed out 
all over, threads and gashes included, 
and then Aardened and reannealed. But 
a further protection against warping in 
the hardening process is to do away with 
the keyway that usually passes through 
the hob and substitute plain parts on 
either end, which may be used for drivirz 
clutches, as shown diagrammatically in 
Fig. 4, the corresponding clutch being 
formed solid on the machine arbor. Hobs 
with clutches as shown have not, to the 
writer’s knowledge, been marketed, but 
the German maker, J. E. Reinecker, uses 
a similar arrangement on taper hobs for 
worm wheels, the slot being in the hob 
proper, which is driven by a loose collar 
that has been patented. The plain ends, 
as suggested in Fig. 4, serve another use- 
ful purpose, as they are very helpful in 
setting the hob for grinding the hole, 
and only those who have run against this 
job personally can appreciate the differ- 
ence of grinding with and without the 
extensions. Further, they are extremely 
useful for checking the hob on its arbor 
in the machine. These extensions mean 
more material, but they also insure a 
truer hob. 

Before leaving the subject, it would be 
well to point out that there are several 
tvpes of machines on the market that do 
produce gears by a series of flats; that is, 
there is no relative motion between the 
flat tool and the gear during the cutting 
stroke and, strange as it may appear, one 
of these is generally credited with turn- 
ing off the best running gears. This be- 
ing so, we must look to something other 
than the theory of hobbing to account for 
the noisv -hobbed gears. 


Water G. Groocock. 


Plumstead, England. 
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The Expert Operator 








The incident related by “Expert Oper- 
ator,” at page 1123, Part 1, Volume 33, is 
no uncommon one, but is one _ that 
is easily avoided. The business of 
a demonstrator of any machine is 
one that requires some little tact, 
but the exercise of this has, of 
course, its limits. 

I should say in this case he made a 
great mistake in ever attempting the trial 
until conditions were fit, and evidently al- 
lowed himself to be cajoled by some un- 
reasonable individual at the expense of 
his employer’s interest. I have myself 
been up aga2inst similar conditions at var- 
icus times, but now invariably refuse to 
demonstrate unless all existing conditions 
are such as will give my employer’s faith 
in me some justification. 

A little knowledge is said to be a dan- 
gerous thing and some five years’ exper- 
ience as a demonstrator in a special line 
has convineccd me that there is much 
truth in the phrase; it generally liappens 
that those who require and demand to 
see these freak jobs have the least knowl- 
edge of mechanical principles or else are 
naturally cross-grained, and a little dis- 
play of tact and firmness will usually 
bring them to reason. 

Equally absurd are those clients, or 
their officials, who seem to have assumed 
that the expert or demonstrator has visit- 
ed them for manufacturing purposes, and 
who, after the demonstrator has proved 
the truth of his employer’s claim for his 
goods, seem to have a frantic desire to 
get as much extra work out of him as 
possible, rather than that he should teach 
the future operator of the machine to 
become as expert as himself. The result 
usually is that after he has left, the ma- 
chine does not come up to its maximum 
guarantee and there is general dissatis- 
faction. 

To obviate this somewhat, I have lately 
carried out a practice which I can recom- 
mend to my fellow demonstrators as sav- 
ing them some future trouble and annoy- 
ance. In the case of each job of im- 
pertance that I demonstrate I take graph- 
ic notes of all the circumstances which 
produce the desired output, and I bring 
my operating down to as nearly a purely 
mechanical process as possible. After I 
have finished and before I leave the 
premises I draw up a little schedule of 
operations, giving speeds, feeds, etc., and 
leave it with someone in authority who 
seems the most in earnest; the schedules 
are accompanied by a brief note which 
points out that if the same combination 
of feeds, speeds, ctc., is obtained on the 
machines, the same output will be ob- 
tained so long as the combination is 
coupled with ordinary intelligence. 


DEMONSTRATOR. 


Coventry, England. 
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Editorial 








Occupational or Industrial 
Diseases 








The machine-building trades are singu- 
larly free from the occupational diseases 
which attend such industries as match 
making and the manufactures into which 
lead enters to a marked degree. If we 
except the dust and grit from grinding op- 
erations they are very hard to find, and 
here the almost universal use of exhaust 
fans has reduced the discomfort and dan- 
ger to a minimum. 

But all progressive men are interested 
in the prevention of industrial diseases of 
all kinds, realizing that they are an econ- 
omic loss as well as a reproach.to our 
civilization and humanity. 

The State of Illinois has a commission 
of nine members, who serve without pay, 
and an outline of their plans is given in 
publication No. 10 of the American As- 
sociation for Labor Legislation. This 
also contains a report of the first nation- 
al conference on industrial diseases and 
is a good thing to have handy for refer- 


ence. 








Options vs. No Cancelation 
Contracts 








While all machine-tool builders are 
agreed that the evils attending indiscrim- 
inate cancelation of orders can _ hard- 
ly be overestimated, there is a feeling is 
some quarters that a strict enforcement 
of the no-cancelation clause would not 
be as desirable as it may appear. 

If machines must be specially built for 
a customer there can be no question as 
to his duty in taking them whencompleted 
within the specified time. But when it is 
a standard machine and the delivery is 
delayed by the inability of the builder to 
supply, some feel that the case has a dif- 
ferent aspect. 

Bearing this in mind, the plan followed 
in the automobile trade, of partial pay- 
ment with the order, which is a sort of 
option on a machine to be completea 
later, is being considered in 
some quarters. 
builders of machine feel 
that this weuld be accepted more readily 
by desirable customers than an iron-clad 
no-cancelation agreement. And if, as 
might often happen, the customer would 
rather lose his option than make the final 
payment, the builder would not be in as 


seriously 


Some tools 


bad a position as at present when a lot 
of orders are canceled. 

It might be considered as an option on 
a piece of property, which is a very com- 
mon transaction, and is simply paying for 
the privilege of securing the machine 
at a specified time. 

If customers were given the choice be- 
tween paying a portion of the purchase 
price as an option and a no-cancelation 
contract, it would be very easy to deter- 
nine which wavy was preferable to them. 


The main thing to be discouraged is 
the speculating in future needs at the ex- 
pense of the builders of machine tools 


and other machinery, and any plan which 
promises to do this should be carefully 


considered. 








Shop Rules 








Most shops have rules. Some 


have them posted for everyone to read. 


some 


Some do not. When a new man comes 
into the shop and sees a set of rules 
posted under a glass so dirty with age 


that he has to put on his specs to see 
them, he is apt to omit reading them at 
all, in which he is something like the 
small boy who looks at the ground while 
passing a trespass sign. 

We question the value of the larger 
part of the rules posted. Hours on which 
the shop runs are hardly to be classed 
as rules, though it is common to see shops 
running on anything but the hours stated 


on the bulletin board. Rules relating to 
tobacco and drink usually depend on 
the state of business for their enforce- 


ment. When business is rushing and help 
good workman out 
“sick” just after pay day with compara- 


is scarce a can be 
tive impunity, and when the shop needs to 
run evenings it is next to impossible to 
enforce smoking rules if some of the best 
men see fit to break them. 

Then there are the rules about wasting 
oil and waste, none of “which have any 
effect, human nature that 
some men will save anyway and the rest 
will waste unless their supply is checked. 

Out in the freight yard the trains have 


being such 


open to them not the choice of cross- 
ings, but just one path laid out by the 
master mind that sits in the tower. Up 


the freight yard consists 
the brakeman jumps off 
the 
the 


leaving 


country where 
of two sidings, 
and opens his 
shop the 
movements of 


own switches. So in 
shop should control 


its employ ees by 


large 
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open only one path. In the small shop 
man may largely take his own 
course without rules, because the class 
of men who can-be profitably employed 
in a small shop is such that they can be 
controlled by example and in- 
admonishment and also because 

A man possessed 
skill considers him- 
above any laws and he also 
feels an independence which, except in 
times of business depression, makes the 
literal enforcement of fixed rules impos- 


each 


Setter 

dividual 
latitude is 
considerable 
written 


necessary. 
of any 


self 


sible. 

In this connection it may be sald that 
increasing mobility of labor is a 
force to be reckoned with. Labor seeks 
its best market and, we believe, wisely. 
The steady job has two sides to it. If its 
nature is that it means stagna- 
tion, it cannot be afforded until one is 
on the down-hill side of life, which does 
Some men 


the 


such 


not begin at any definite age. 
reach their limit at 30, while others rise 
as long as they live. Many men in 
cepting such a life job die a living death 
by leaving ambition behind and settling 


ac- 


in a rut. The man who moves about, 
even if only under the same roof, sees 
something new to work for. He sees 


where one employer or one superintend- 
ent accomplishes more than another; he 


sees opportunity ahead for himself and 
even if it is disagreeable for an em- 


plover to have a moving population in 
his shop, it is to his advantage to get in 
blood from other shops and other 
because learn. 


New 


HENLEY’s ENCYCLOPEDIA OF PRACTICAL 
ENGINEERING ALLIED TRADES. 
Volume V. Four hundred and eighty 
7x10-inch pages, with 508 illustra- 

Edited by Joseph G. Horner. 

Norman W. Henley Publishing 
ympany, New York. Price, 56, or 
for the five 
present volume, which completes 
begins with Specific 
with Zinc. The field 
of engineering is amply sufficient to 
justify the preparation of an encylcopedia 
covering it. This field is covered thorough- 
ly and well, and both editor and pub- 
lisher are to be congratulated on the com- 
pletion of an arduous piece of work. 


new 


cities of what he may 








PUBLICATIONS 








AND 


tions. 
The 
Co 
S25 
The 
encyclopedia, 


and 


set of volumes. 
che 


Density ends 


PRACTICE AND THEORY OF THE INJECTOR. 
By Strickland L. Third edi- 
tion revised and enlarged. One hune« 
dred and seventy-five 6x9-inch pages, 
with 53 illustrations. John Wiley & 
Sons, New York. Chapman & Hall, 
Ltd., London. Price, $1.50. 

The fact that the third edition of this 
publication has been called for, although 
it is only about two years old, indicates 
plainly enough that it has met a real 
want. The book is a thoroughly scientific 
and equally satisfactory practical treatise 


Kneass. 
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upon its subject. The theory of the ac- 
tion of the injector is properly explained, 
while the results of large numbers of 
tests are given in both tables and dia- 


grams. A _ sketch of the historical de- 


velopments of the instrument is given, 
and the various standard constructions 
are given suitable and impartial con- 


sideration. 








Sixty Years of Service 








We rarely publish portraits, but we feel 
sure that our readers will be interested 
to see the genial face of Thomas Ogram, 
who, on July 23, completed his sixtieth 
year of continuous service with William 
Sellers & Co., of Philadelphia, Penn. 





WITH 


YEARS 
WILLIAM SELLERS & Co. 


THOMAS OGRAM, FOR 60 


A broad testimonial, the text of which 


will follow, signed by the officers and 
staff as well as by directors who were 
formerly officers of the company, was 


presented to Mr. Ogram with appropriate 
remarks. 

“To our dear comrade Thomas Ogram, 
greeting: 

“This twenty-third day of July, 1910, 
brings to us the notable reminder that on 
the same day many vears ago you entered 
the employ of this house as an appren- 
tice, and have now completed an unbrok- 


en, faithful and honorable service of 
Sixtv vears. 
“It is accorded few men to attain such 


an enviable record, and fewer employers 
to receive such loyal service. 

“In all of this long period asapprentice, 
journeyman machinist, foreman and 
trusty counselor and instructor of other 
apprentices, your varied and responsible 
duties were performed cheerfully and 
with exceptional skill, while the impress 
of your high character and genial person- 
ality was left upon all with whom you 
came in contact. 

“Meanwhile, 


the number of our em- 
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ployees grew from thirty-five to nearly 
six hundred, and the product of the par- 
ticular department with which you were 
most directly identified—metal planing 
and metal-planing machines—has acquir- 
ed the highest reputation all over the 
world. 

“It therefore seems to us fitting that we 
should especially commemorate this day 
by presenting to you with appreciative 
and affectionate greeting this inscribed 
testimonial as a permanent record of our 
high and lasting regard.” 

Among the men ir the shop who greet- 
ed Mr. Ogram were many who had work- 
ed with him from 5 to 40 years, not con- 
tinuously in all cases, but at different 
periods. 

Such evidence of personal interest and 
confidence between employers and their 
men should do much to counteract the 
idea that they no longer have a place in 
the larger shops. 








OBITUARY 








We regret to record the death of Otis 
H. Childs, president of the United En- 
gineering and Foundry Company, of Pitts- 
burg, Penn., on August 2. Mr. Childs 
died of apoplexy at Cleveland, O., where 
he had gone for special medical treat- 
ment. He was considered one of the 
most practical men in the country in his 
particular line. 








PERSONALS* 








M. M. Case, until recently mechanical 
engineer of the Champion Machinery 
Company, Joliet, Ill., has been made its 
superintendent. 

A. Lebrecht, formerly of New York 
City, is now consulting engineer at Hef- 
nersplatz 3, and Bayrentherstrasse 22, 
Nuremberg, Germany. 

William F. Slower, of the Fellows Gear 
Shaper Company, Springfield, Vt., is now, 
located at 61 West Panfield avenue, De- 
troit, Mich., for the same company. 

George R. Bennett, formerly’ with 
McDowell, Stocker & Co., has resigned 
to become identified with Edgar Allen & 
Co., Ltd., with headquarters in Chicago. 

Arthur F. Pitkin, of the automobile de- 
partment of the American Locomotive 
Company, at Providence, R. I., leaves 
that company on September 1, to become 


assistant to John Riddell, mechanical 
superintendent of the General Electric 
Company. 

Dr. W. H. Tolman, director of the 


American Museum of Safety, has been 
designated by the State Department as 
a delegate on the part of the United 
States to the International Congress on 
Workman’s Insurance to be held at The 
Hague, September 6 to 9. 


*If 


for this column are solicited. 


ems 
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New Tools and Shop Appliances | 








New Cincinnati Bickford 
Radial 








The illustration shows the No. 2 plain 
radial drill of a new line designed by the 
Cincinnati Bickford Tool Company, Cin- 
cinnati, Ohio. This is equipped with a 
7'.-horsepower constant-speed motor 
which, in combination with the gear box 
shown, gives 24 different spindle speeds. 
When equipped with a cone there are 15 
speed changes. The speed range is 
from 21 to 306 revolutions per 
minute in correct ratios for securing ap- 
proximately 35 feet cutting speed on all 
diameters for drills from 7/16 to 6 
inches. This, of course, allows a much 
higher speed through a smaller range of 
drill operating the gear box, 
it is only toss the lever 
from one notch to the next, as the tum- 
bler gear falls readily into place. 

There are eight feeds ranging 
0.006 to 0.030 in. per revolution of the 


sizes. In 


necessary [0 


from 


spindle, each of which is_ instantly 
available. The back gears are in the 
head and furnish three changes of 
speed, each set being capable of 


transmitting 2' > times the pulling power 
ef the next faster one. Gears are com- 
pletely incased, and are so designed that 
their periphery speed never exceeds 1000 
feet per minute. The arm lowers at 
double its elevating speed. The column 














ANY and all new or im- 
proved machines, tools, or 
shop appliances of inter- 
est to men responsible for 
results in machinery-mak- 
ing plants will be briefly 
illustrated and described 
here—the machine shop 
news. 

A more full and detailed 
description will be given 
when it is real news—if it 


can appear here first—be- 
fore it is sent to other 
papers. All descriptions 


appear in ALL four editions 
of the paper—Weekly, 
Monthly, Weekly English 
and Weekly German. 

















extends to the top of the sleeve, is in- 
ternally ribbed and has two ball bearings, 
one carrying the weight and the other the 
side pressure of the swinging members. 


This has a 14-inch column, 


machine 





- 














having a total hight of 9 feet, 4 inches 
from the floor, and is made with arms 


of 4,5 and 6 feet. The working surface 
of the base is 42x51 


table 21x28 inches. 


inches and of the 








A Double Disk Grinder 


— 








The halftone shows a new double-disk 
grinder which has been brought out by 
the Rowbottom Machine Company, Wa- 
terville, Conn. 








“NA 


Disk GRINDER 








ee 


A DOouBLt 


The rests are of the swinging type and 
the tables can be set at any angle. The 
equipment includes a countershaft and 
cementing clamp for renewing the grind- 
ing disk. 














A Small Electric Drill 
The illustration shows a very small 
electric drill, made by the New York 


Electric Tool Company, New York City, 
and having a capacity of one-quarter inch 


in steel, or one-half inch in wood. Its 




















No. 2 PLAIN RADIAL OF CINCINNATi BICKFORD 


A SMALL ELEctTric DRILL 
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normal speed is 1000 revolutions per 
minute, it is 4 inches in diameter and 
10 inches high, weighing only 6 

pounds. It has been made very light in 
order to handle easily, which makes it 
very convenient for many classes of light 
work. It is equipped with 8 feet of flexi- 
ble, twin conductor and a special quickly 
detachable plug for obtaining currents at 
the most convenient point. It is built 
along similar lines to the larger drills of 
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The shaft on the left-hand side is ex- 
tended, which, with the finished seats, 
makes the application of attachments, 
such as side roll feed, transfer attach- 
ment or dial attachment, an easy matter 
without the necessity of shipping the 
press to the factory. 








A 13-inch Engine Lathe 








The halftone shows a 13-inch double 
back-geared manufacturing lathe built by 

















A 13-INCH ENGINE LATHE 


this company which were recently de- 


scribed. 








Open Back Power Press 








The halftone shows an _ open-back 
press recently put up by the Baird Ma- 
chine Company, Oakville, Conn. 




















A Power Press 


the Willard Machine and Tool Company, 
Cincinnati, Ohio. This lathe is designed 
to withstand the strain imposed by 
the use of high-speed steel tools. It is 
intended by the builders for a “double 
purpose” tool, i.e., it will handle much 
of the heavy reduction work now done on 
larger lathes and is capable of handling 


r 
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accurate fine work within its capacity. 
The spindle speeds, 18 in number, are 
from 30 to 655 revolutions per minute. The 
first and second back gears have respec- 
tive ratios of 3 to 1 and 8 to 1. The 
spindle is 23, inches diameter in the 
front bearing and has a 1 5/16-inch hole 
through it. The cross-feed screw is pro- 
vided with a dial reading to thousandths. 

The feed is by a 1!2-inch belt running 
on pulleys of equal diameters. A device 
in the apron makes it impossible to throw 
in both the rod and screw feed. The 
cone has but three steps, the smallest of 
these being of ample size to afford a 
good surface for the belt pull. 

All gearing in the apron is of steel. 
Four quick-feed changes are obtainable by 
means of the lever in front of the bed 
below the headstock. 








An Automatic Gear Hobbing 
Machine 











The gear hobber shown in the halftone 
is designed for handling work up to 24 
inches in diameter, three pitch, cutting 
!2 inches of face at a time. 

On account of handling coarse pitches 

this tool is provided with a slide in the 
saddle that carries the hob, making it 
possible to adjust the hob spindle longi- 
tudinally, bringing any tooth exactly cen- 
tral with the work arbor. This is quite 
important in obtaining perfect gears in 
coarse pitches. 

This longitudinal movement of the 
spindle head permits also the shifting of 
the hob to a new cutting position without 
resorting to moving the hob or the arbor. 
Several shifts may be made before it is 
necessary to regrind the hob. 











= - 


AN AUTOMATIC GEAR-HOBBING MACHINE 























September 1, 1910. 


The head has an automatic trip to stop 
the down feed and is also equipped with 
a power mechanism for raising the head 
after the cut is finished. There are ten 
different rates of feed, all of which are 
obtained in the gear box. The horizontal 
feed mechanism for cutting worm wheels 
is incorporated in the design of the ma- 
chine, and supplied without extra charge, 
as is also the special support for the 
upper end of the arbor. This arbor sup- 
port is only necessary when gears must 
be swung on centers, for wide-face gears 
or in cutting a stack of gears of small 
diameter. A more rigid support can be 
secured in other cases by the use of face- 
plates or supporting rings which rest 
upon the table and support the blanks 
immediately below the rim. 

The spindle is driven by a bevel gear, 
permitting the tilting of the hob. 

The base, the column, the knee below 
the table and the oil pan around the ma- 
chine are a single casting. .The weight 
of the machine is over 2000 pounds. 

It is built by the Adams Company, 
Dubuque, Iowa. 








Die Head for 


Threading 


Stationary 
Pipe 








The illustration shows a stationary die 
head for pipe threading as manufactured 


by the Landis Machine Company, 
Waynesboro, Penn., using the Landis 
type of die with a manually operated 


head. This is for use on pipe-threading 
machines where the pipe revolves. The 
head is made entirely of steel, as are also 
the die The head can be 
mounted on the carriage of any standard 
pipe machine and can be handled in the 
usual! way. 

The chasers for these die heads can be 
made from high-speed steel, as they 
never require to be annealed, rehobbed 


holders. 
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or retempered. The sharpening of the 
die is by grinding on the ends of the 
chasers and again setting them to the 
correct cutting position in the holders by 
means of a small gage furnished. 

The heads are made in standard sizes 
to take work up to and including 4 inches, 
one set of dies cutting all the diameters 
with the same pitch. 

A special type of holder is used where 
it is not necessary to cut very close to 
a shoulder, having a clamp, which be- 
sides holding the chaser rigidly, protects 
it in case the pipe splits. The clamp 
comes down over the throat of the die 
and is rounded out near the cutting point 
so as to act as a guide for rough ends 
and, when a twister occurs in the pipe, 
the strain is largely thrown on the clamp, 
For threading 
shoulder a clamp is_ used, 
which flush with the front edge 
of the chaser only. This type of chaser 
admits of high cutting speeds, and the 
rake can at all times be ground to suit 
the quality of the material in the pipe 
to be threaded. 


thus 
close to a 


protecting the die. 


comes 


The heads are graduated for setting 
the dies to the different diameters. It 
is opened and closed by hand and is 


rigidly locked, when in the closed posi- 
tion, but opens and closes freely by 
means of the lever. All dies are made 
to interchange perfectly, either singly or 
in sets. 

The heads are made in four standard 
sizes taking from '4 to 1; from '% to 
1'.; from to 2; from 1 to 4 inches, in- 
clusive. 








For Transferring Prick Punch 
Marks 








The illustration snows a very handy 
little device made by the E. C. Bliss 
Manufacturing Company, 91 Sabin 


street, Providence, R. I., especially for 

















LANDIS STATIONARY 


PiPE-pDIE HEAD 
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toolmakers’ use. There are many cases 


where it becomes necessary to transfer 
prick-punch marks accurately from one 
side of the piece to the other which 


admits many chances of error when done 
in the ordinary way. 
The lower punch in 


this machine is 














if | 


PRICK-PUNCH 





For TRANSFERRING MARKS 
a spring and the piece to 
be marked is brought under the upper 
punch. When this has been correctly 
centered in the punch marks, the lower 
punch is pulled down and released, the 
spring making a sufficient blow to mark 
the underside exactly opposite the upper 
one. This is made to be fastened to a 
bench or other convenient and 
should prove extremely handy in any tool 
work of this kind has to be 


controlled by 


place 


room where 


done. 








Bench Milling Machines 








new-model 
recently brought 
Hakes Machine 
which, al- 


The shows a 
bench milling 
out by the 


Company, 


illustration 

machine 
Carter & 
Winsted, Conn., 

















MILLING MACHINE 


A BENCH 








118 
though resembling its former machine, 
has been improved in a number of de- 
tails. 

Among these changes are larger and 


longer bearings for the spindle, a cone of 
larger diameter, a wider driving belt, a 
knee of the solid-box type instead of the 

addition to a wider 
longer bearing surface on the col- 
The carriage and tables are both 
and longer and fitted with sliding 
for fine adjustment. 
movement of 


side rib or web, in 
and 

uitin. 
wider 
stcps having a screw 
The traverse 
the carriage has a micrometer index grad- 


screw for the 


uated in thousandths, while the carriage- 


adjusting screw has a crank as well as a 
knob for operating it. 

The regular equipment 
as follows An overhanging arm for the 
sipport of the cutter arbor, a taper sleeve 
for the spindle with hole for Rivett collet, 
draw back, 


wrenches. 


furnished is 


also one Rivett collet with 


a lever vise. countershaft and 
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The Jefferson Swing Union 








The accompanying cut shows the new 
swing union which is now being made by 























JEFFERSON SwING UNION 


Lex- 
45-de- 
ground 


the Jefferson Union Company, of 


ington, Mass. It consists of two 


gree elbows with a spherically 
seat, joined together by 
that the ends can be 


the pipes to be connected 


a nut and so de- 
attached to 
the nut 


signed 
and 
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then screwed up without interference. It 
is made of malleable iron, and the regu- 
lar swing union has an iron-to-iron seat, 
but at slightly additional cost the brass- 
to-iron seat can be furnished. 

This seat consists of a small brass ring 
of wrought metal cut from seamless tub- 
ing embedded in a channel cut in the con- 
cave part of the union and ground to a 
perfect spherical shape. The ring is small, 
just large enough to make a tight joint, 
so that the effect of expansion and con- 
traction is reduced to a minimum. 

The spherical seat makes it possible 
to secure a tight joint for any of the great 
variety of connections which can be mad 
with this union. 








One of the best etching fluids for steel 
is made of one part nitric acid, one part 
hydrochloric acid and four parts water. 
Keep in a bottle which has preferably a 
glass stopper. 








The New 


The illustration shows the latest Wright 
biplane, departure 
from the previous machines of the Wright 


which is a marked 


brothers, as it has no elevating 
planes in front of the main planes 
as in the usual biplane construc- 


tion. This was designed as a cross-coun- 
try flier, to take part in coming long-dis- 
tance flights, and is the result of the long 
experience of the Wright Brothers along 
The first experiments 
in this line were made by Wilbur Wright, 
shortly after his Hudson river flight last 


vear. with a view of overcoming the “bil- 


their chosen line 


lowing” effect which is prevalent in most 


machines. He found that the two front 


elevating planes could be dispensed witn 
and began experimenting with a single 
plane in the rear 
that in the 


entirely abandoned 


This was so successfu! 


present machine they are 
and a single, hori- 
zontal plane behind the rudder. 
[his makes a very decided change in the 


appearance of the whole machine, as can 


used 


be seen from the illustration. 


WrightA 


Special Correspondence 








A new biplane in which 
the two jront elevating planes 
are omitted and a_ single 
plane behind th 
lakes their place. 


rudder 




















This is somewhat along the lines fol- 
lowed in the elevating devices of the 
Bléeriot monoplane, the plane being 
turned down to raise the machine and up 
to send it down. This is because the 
plane is behind instead of in front of the 
main planes, just as with a rudder in 
front or behind a vessel. 

Althongh it reported this 
could not be manceuvered as readily as 
with the front elevat- 


was that 


the machine 
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WRIGHT 








AEROPLANI 


eroplane 


ing planes, the performances’ of 
Walter Brookins last week den 
onstrated the error of this belief. In his 


hands it seemed to be more easily con 
trolled in every turning rapidly 
diving and rising, and doing other stunts 
which seemed sure to end in disaster to 


way, 


both man and machine. The soaring 
qualities seem to be far in excess of any 
other machine yet built, which adds a 
very desirable quality. 








Exhibit of National Machinery 
Company 








The exhibit of the National Machinery 
Company, of Tiffin, O., held August 19, 
22 and 23, is a novelty in machinery ad- 
vertising and should prove an excellent 
means of familiarizing the user with the 
line of machines produced and serve to 
establish friendly relations between pro- 
ducer and consumer that no amount of 
letter writing could accomplish. 

On Friday, August 19, the exhibit 
was visited by the International Railway 
Blacksmiths Association from Detroit, 
Mich. This party included about 300. 

At least one of each of the company’s 
regular machines was in operation in 
the bay of the main shop. In addition 
to these machines several new types were 
shown, including high-speed rivet ma- 
chine, 1l-inch, 6-spindle, semi-automatic 
nut-tapping machine, semi-automatic nut- 
burring machine, sag-screw pointer and 9 
1'<-inch vertical thread-rolling machine 

The 3'4-inch forging and upsetting 
machine and the 1'%-inch vertical thread 
rolling machine attracted a great deal of 
attention. 
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Entertaining the Engineers 


Thursday, July 28, was set aside for SATURDAY EXCURSIONS 
all-day excursions, of which most of the 


Editorial Correspondence 


The best of the excursions had been 


























ladies chose the one to Kenilworth, War- saved until Saturday Two parties wer 
wick and Stratford-on-Avon, while many ; organized. One went by train to Great 
of the members went to the shops of the Lhe many hos pitalitr , Marlowe, then by steamer down the 
Daimler Motor Company and Alfred viended to the % rsifing engi Thames to Windsor, visited Windsorcast! 
Herbert & Co., Ltd. at Coventry, neers, members 0} the Ame and returned to London by train. The 
and Willans, Robinson & Co., at . ther party covered the , ' ™ 
- ican So lé f) 0] Vechani al : : f y covered the hasenp range 
Rugby. ; reverse orde! The beauties of the river 
Late in the afternoon the parties engineers, in england wer must be seen to be appreciated 
reached the hotel Runel in London, where foo numerous jor any but a The evening was set apart for a visit 
headquarters were established. A con- brie) mention. to the Japan-British Exposition 
versazione was held in the home of the Sunday evening brought the last meet 
Institution in the evening and a lecturette ing together of hosts and guests in a 
was given by Dr. Hele-Shaw on the Bee eae waes ,; 
6 In the evening the Institution enter- Ody. Westminster Abbey was visited in 


Stream Line Theory in its application oe aa oe 
PE tained at a banquet in Connaught rooms. "© ‘af afternoon, many of its treasures 


to the stability of aéroplanes. By means tin 
Some 550 members and guests were pres- 


of colored glycerin forced between plates ; he vcreat engineer S min ker 
£ ent. The toast to the American Society “© 8tat engineer ir Benjamin Baker 


were seen, and the memorial window of 


of glass the stream lines were beautifully was especially pointed out. This ended the 


nth of Mecnanical Engineers was proposed 
shown. nice ' week of entertainment furnished by th 
FR C by Sir William White and responded to a 
RIDAY SESSIONS : ; ; Institution, a week filled with pleas 
ty Professor Hutton The toast to the Pa 


In the morning a professional session, ure fo. all the American visitors 


devoted to electric-railway problems, was 
held in the auditorium of the house of the 
Institution of Civil Engineers. The after- 
noon was given over to garden parties by 
invitation of Sir John Thornycroft and toast 
Mr. Maw. States. selves to be roval hosts 


Making Piston Rod Packing 


In turning up soft-metal packing rings 
for piston rods at the Depew shops of the 
New York Central Railroad, they use an 
old lathe which has been especially fitted 
up for it. These packings are made up 
of three separate rings, which are first 
cast and faced, as well as bored, so as 
to fit together on the expanding mandre! 
shown in the lathe. This is in reality 
an expanding chuck, which screws direct- 
ly on the nose of the lathe spindle and 
carries the rings on the three expunding 
blades shown. These blades are con- 
trolled by the handwheel and held in po- 
sition by the light retaining spring on the 
outside. The outside of the rings is 
turned by the forming tool shown, so 
that the desired shape may be easily se- 
cured. 


Institution was sroposed by Professor 
Aas ¥ Many expressions of gratitude were heard 


Goss and responded to by President As 
trom every side, from the members of 


in j o rT sne < Ss ' 
pinwall. Among the other speakers wa the American Society of Mechanical En 


Hal t 


Ambassador Reid, who responded to the pjneers ay 


ee 


id they were all merited, forthe 


to the President of the United members of the Institution showed them- 























Fi 1. TURNING PISTON-ROD PACKIN RINGS 


After being turned, they are carefull) 
tested in the gages shown in Fig. 2. 
These gages not only show the correct 
diameters, but also the angle of the bevel. 
which is very important. In order to 





show this easily, openings are cut in op- 
posite sides of the gage, one side showing 
the fitting of the larger rings as at A. and 
the other sides showing the correctness 
of the acute angles on the smaller rings 





as at BR. This makes a very convenient 
form of gage, which can be used to ad- 











> 


vantage in many places. Fic. 2. Gaces For TestinGc Piston-rop Pacxine Rincs 
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afe Loads for 


It is sometimes desirable to know the 
safe load to which a punching machine 
or press frame may be subjected, in order 


to calculate the size of material that may 


be punched or pressed. On account of 
the combined stresses to which such 
frames are «subjected, the calculations 


necessary for this are somewhat long and 


tedious. However, by combining the dif- 
ferent stresses, fairly simple formulas 
have been derived that can readily be 


applied to practical design. 
When a frame of the style shown in 
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How to pind the load that 
may be put ona punch or press 


vo as to avoid strains oO breakage 


vaje 


jrom putting too large work on it. 


























Fic. 1. 


PRESS FRAME 

Fig. | is subjected to a load, or force P, 
acting in the direction of the arrows, it 
subjected to an 
load and will tend to fail along the sec- 
tion MN, under the stresses caused by 
combined flexure and tension. The load 
that can be safely carried by this section 


is said to be eccentric 


is expressed by the following formulas: 
] Sy 
: (1) 
:, ets 
+ 
1 ] 
and 
Ne 
P : 2) 
i ee I ( 
ce é { 


P — Safe load in pounds; 


/ Moment of inertia of the section 


considered; 


A Area of the section in square 
inches; 

l Distance in inches from the 
center line of the load to a 


line passing through the cen- 
ter of gravity of the section, 
as indicated in Fig. 2; 

Distance in inches from the cen- 


ter of the section 


gravity of 





Showing how both the com 
pression and tension sides must 
he considered. 

' 
i 
: ee 
-—-—12 rhe 8 +e 10 m2 be 
| 
| 
| | X 1 ¥ 
“TE | 
| f 
: | } 4 | 
j } ; 
} >| } 1-4 ; a 
—N Es} WA Dig OE 
j ; 
} GZ 
i 
a ZA | 
aa 4. 
° | 
- we ae 
- —FesI— = 10.661 | 
y 
ad C; > 
| 
~ - L 
B = 21.339 
} American Machinist 
Fic. 2. Press FRAME, SECTION M-N 
to the extreme fiber on the 


tension side; 

Ce Distance in inches from the cen- 
ter of gravity of the section to 
the extreme fiber on the com- 
pression side; 

St — Safe tensile stress in pounds per 
square inch, which may be 
taken as 4000 for cast iron; 


Se Safe compressive stress’ in 
pounds per square inch, which 
10.000 for 


may be taken as 


cast iron. 

(1) gives the safe load, con- 
tension side of the frame, 

takes the compression 

calculated 


Formula 
sidering the 
formula 
side account. P 
from both formulas, and the smaller value 
the load of 


and (2) 


into may be 
safe the section. 


il) 


will be 


Formulas and (2) are derived as 


follows: 
The load P will set up a tensile stress 
{: This will be 


in the frame equal to 


side 
tensile 


increased on the tension side, or 
nearest the work, by a further 
stress which might be called S, and which 
This may be 
well 


stress 
known bending- 


flexure. 
the 


is due to 


deduced from 
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Press Frames 


moment formula, which is used for the 


calculation of beams: 


c 
V/ 4 
( 
which would become, in this case, 
\ 
V/ S 
Ct 
But we also have 
M P L. 
Hence, 
\ 
PL ig 
a 


Solving this equation for S,, 
PECs 
— 


stress on 


S, 


Therefore the total the 


sion side of the section becomes 


ten- 


St P + plc 
1 / 
The safe load from this is 
P _ 
I Lc 
ay*°T 


The second formula is obtained by the 
same line of reasoning, except that here 
the compression side of the frame, or 
the side farthest from the work, is under 
consideration. In this case, then, we have 
P 
A’ 

Sive stress from bending, which we may 
call S.. Again, from the bending moment. 
or beam, formula 


the tensile stress and the compres- 


ut — 22! 
( Lf 
or 
Oe 
PL : 
( t 
from which 
a ee 
a 
/ 


The total stress, then, on the compres- 
side is the difference between the 
two opposing stresses, or 


sion 


; PiCe P 
Se a 
1 A’ 
from which 
Se 
P i , 
Lt c I 
/ 1 


To illustrate the use of these formulas, 
dimensions have been given to the frame 
shown in Figs. 1 and 2, and the 
load to which it may be subjected has 
been worked out as follows: 


safe 


It is first necessary to find the position 
of line rae. 2, the line 
through the center of gravity of the sec- 
Dividing the section into the areas 
C, D and E, we have 


ry, which is 


tion. 


C — 120 square inches, 
D 80 square inches, 
E 36 square inches. 
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Then, to find the center of gravity of the 
combined area, multiply each small area 
by the distance from its own center of 
gravity to the left-hand extreme fiber, and 
divide the sum of the products by the 
total area: 


120 xK 4=— 480 
SOK 13 =— 1040 
36 10 = 6S4 
236 2204 


2204 — 236 9.339 inches. 


Hence, the distance from the center of 
gravity of the section to its extreme 
fiber on the left is 9.339 inches. 

Next, in order to find the moment of 
inertia, the following ordinary rule may 
be applied: The moment of inertia of any 
is equal to its mo- 
parallel 


area about any axis 
inertia about a 
through its center of gravity, plus the 
product of the area and the square of 
The sum 
the 
is equal 


ment of axis 


the distance between the axes. 


of the moments of inertia of parts 


of any figure about a given axis 


AMERICAN MACHINIST 


to the moment of inertia of the entire 
figure about the same axis. 

From this, then, considering the section 
divided into the rectangles C, D and E, 
and remembering that the moment of 
inertia of a rectangle about its horizontal 


ra 


anis is where b breadth and d@ 


depth, we have 


Area C', / : 5 1?P0 & 5.330% = 4062.5 
s lo 

Area D, l= = + SO &® 3.661 1738.6 
is ™ 4 

Area EF, ] ; 6 4.661 S870.8 


Potal moment of inertia V1I7 10 


The other known values to be used in 


the formulas are: 


St 4000 pounds per square inch, 
considering the frame to be 
of cast iron; 

Se — 10,000 pounds per square inch, 

A — 236 square 

[ 21.339 


inches, 
inches, 


C 9.339 inches, 
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Ce 10.661 inches. 
Substituting in (1), 


P 4000 
a 1.339 X 9.339 
4 
230 gi7isg 


154,440 pounds. 
Substituting in (2), 
10,000 
Pp 
21.3390 X 


gi7i Qg 


10.001 1 
230 
457,500 yx minds 


These results show the tension side of 
the considerably weaker 
than the compression side; hence the safe 


section to be 


load for the frame should be taken as 
154,440 pounds. This means that the 
frame will safely withstand a force of 


154,440 pounds applied in the direction 
of the arrows in Fig. 1. 


The safe load for any frame of this 
style may be calculated in exactly the 
same manner, that is, by finding the re- 
sult for each side and selecting the 


smaller. 








Cause of S 


The theory of the hobbing gear-cutting 
machine says that you can plump the hob 
right into the work just anywhere and 
without bothering to center it, as must 
be done when using the ordinary single 
cutter; therefore your hob must be wrong. 
It takes a week or two to prove that the 
hob is perfectly symmetrical and straight. 
(It seldom or never is, but that is an 
item of a separate discussion). You 
finally find out, or some friend lets you 
know that the theory is askew, and that 
you must center the hob every time. One 
of the cutting edges must be brought to 
center, and then the teeth come straight. 

It is not at all necessary to follow the 
matter further, for it is easy enough to 
center the hob and nothing more is re- 
quired, but some people are inquisitive 
and want to know the why and wherefore 
of their troubles. 

To lay this skew trouble out so it can 
be seen without a will 
assume a greatly exaggerated case, as in 
the accompanying figure. 

The cutter shaft carries a 
cutter. A hob is nothing whatever but 
a number of fly cutters arranged in a 
spiral line around the arbor, and this 
may be called a hob with a single tooth. 
The thin disk is geared to turn as the 
cutter shaft turns and in the proportion 
of, say, nine to one. 

If the cutter is set as shown by 
dotted lines; that is, on center, it 
chop out a tooth space in the thin disk 
every time it comes around, and the re- 
sult will be the toothed wheel shown by 


microscope we 


single fly 


the 
will 


*)’resident, Gear Works 


Philadelphia 


ew Teeth 


By George B. Grant* 


the dotted lines. It is central and skew- 


less. 
But, suppose you set the cutter off 
center, just as it happens to come; you 


get the result shown by the full lines and 
shaded part, a ratchet wheel, or a skew 
gear wheel. The skew is due wholly to 
the bad centering of the cutter, for there 





is no other difference between the two 
processes. 
Cutter Shaft ‘ INT 
iw) = 
| 


Geared, 
Shaft 9, to Wheel 1 


Ky : 
Thin Disk 7 Yj 


9 Teeth 
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DIAGRAM ILLUSTRATING CUTTING SKEW 
ON A GEAR-HOBBING MACHINI 
When there are many teeth in the 
hob, instead of only one, the amount of 
the error in centering will be very small 
and the resulting skew will be small, 
perhaps not noticeable. But there will 





in Hobbing 


always be a skew, however small, unless 
the hob is centered. 

The remedy is to center the hob, but if 
its teeth close together, or if the 
diameter of the hob is great, or if the 
tooth is small, the may not be 
troublesome. 

All the above remarks apply to the or- 
dinary worm gear, for it may have both 
flats and a skew if the hob is small and 
the teeth far apart. 

There is a kind of 
chine which operates with a single-tooth 
hob; that is, a fly cutter, and it can be 
made to apply to spur and spiral gears 
by giving it the required feed in the 
direction of the tooth it is cutting. But 
life is short for the fly cutter in 
these days when the customer wants his 
gears day before and unless 
the shop is out in the woods where land 
is sold by the acre the fly-cutter machine 
made to earn the taxes on 
the real estate it takes up. 

Perhaps | am the discoverer of the 
cause of the “flat” and of the reason for 
the I have not seen any prior 
publication on either item. 


are 


skew 


gear-hobbing ma- 


too 


vesterday, 


cannot be 


“skew.” 








Checkering Plier Handles 








A reader would like to know the best 
way to checker the handles on a special 
plier that he is making in lots of 10,000 


The material is 0.25-point drop-forged 
steel, and they are to be finely finished, 
nickel plated. He wants a first-class, 


good job. 
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Increasing Shop Capacities 














Merrat WorKING 








I Andrews Wire and Iron Company will 
locate at Wi rd, Ont 
The Sebring COhle Automobile pany 
will ild a factory 
Ch ‘) thaeo«Ne Stru il Steel Works 
t t ‘ uo onew rial 
rhe Racine (Wis. Bra and lron Com 
pan \ ld an addition 
rl Wheelin iW. \ » Llinge Companys 
) ding a t " \ 
I Itaveer e (Ma Button Company 
j ! ! ‘ il n 
l Simplex Electric Company, Cambridge 
Nl ‘ ae 
The I ndyvy Shove ind To (compan Wi 
lo plant at Tete (on 
! bon (ia engine ¢ ims Sprin 
ela, Obbiie wi erect an addition 
! Lima (Ohio Locomert Work i 
1 FT a | nary t Soo loo 
The 1 ( e Plow Company La Cro 
Wi V1 e | plant a rn 
i ( } ) nia l (‘o pans 
wi ad e pla n hte 
Vhie Tt Rand ¢ pea miildin il 
addition t \then ent 
I (aim ‘ l ( ns 0 lLvon 
Ma ith ‘ Thine ‘ pore 
| ‘ t nil Ila este ( Hipany wil 
ly al new indry ato Milwaukee Wi 
| fla ! (Ont Bridge Company 1 
mi very ¢ " e addition its plant 
The low d Motor Car Company, Gatton 
‘) t I ids on an automobile factors 
I Miotsit Rotary boniginme Company, 
Grreen enn eckin i new location 
tl tonited Me Companys Detroit 
Mi ‘ tblist ret in Welland 
(on 
I Knox Antom e Company is making 
extensive addition t it factory at Spring 
field Ma 
ki did S000) damage i! thie Pratt « 
La vorth foundry on Tonawanda street 
Bula 2 
tl Perry tron Company, Erie, Penn ha 
t en t i permit to an addition to its 
enstin he se 
l Cleveland COhle Wire Spring Com 
penn preparing plans for an extension and 
new quipment 
\\ ! & Davi iewelry manufacturer 
Plainville, Ma wil lild a large addition 
{ their plant 
he (; ham Manufac in Company 
1’ dene R. 1., is ereetin t large addition 
t foundry 
! Canadian Northern will build a round 
! and il shed ete to cost ST.000 000 
it St Boniface 
The Internationa Paw Steel Company, of 
Toronto, Omt will commence t erect soon a 
pla if 1 c's ry 
Vr} Canada Cycle and Motor ¢ ANDY | 
ront Ont i buildin extension to cost 
Slo to it plant 
The Smith & Watson Lron Works, Portland 
Odie Is erecting a new building to be used 
1 blacksmith shop 
Phe Star Klectric Company, Lestershire 
N. % making fire-alarm systems, will erect an 
nalclit n ft { fnetory 








News items for the sales 
department—where more 
equipment will be needed. 
Authentic news is solicited 
for this department, not 
rumors or gossip—facts. 
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Ss foundry fe 


s vr making brass fittings 

The ¢ 
Buffalo 
S150 0000 


West 
I 


aut 


Lock 
Incorporate d 


limax 
N. 3 


and Ventilator Company 
with a capital of 
investigating throughout the Cen 
with a view to removing its plant 


W. tl 


to erect a 


Wi 
preparing 
Ohio, 


att and Kitts, of Cleveland 


notor-car Tac 


tory oat Lisbon the people of that 


place having raised a fund of $25,000 as a 


Hons 
Work 


new 


will be begun days 
building for 
Hlolvoke 
buildings 


the 


in a Tew 
the 
Mass 


planned 


foundry Deane Steam 


Pump Company This 


last of 


ix the 


tor eres 


tion this DD company 


& Northwestern 
the 


rhe Chicago Railroad 


extensive 


is to 


construct one of inost machine 


and engine shops in Chicago 
for 
to 


Building permit 


has been taken the shops at Fortieth and 


Kinzie 
rhe 


plant 


streets, eost SOOO 000 


Damascus Brake Beam Company, who e 


aut Sharon, Penn... burned 


Ohio, 


was recently 


site Cleveland, and 
rhe 


building 


has purchased in 
ST500w 


the 


will erect a 
office 


plant company 


has an in Citizens 


\ 
thre 


e building 
Valley 


Tavilor 


large garag is to erected ly 


Mississippi Trust Company, 


st 


on 
Mo., 
(fom 
of 


Delmar Louis 


to 


avenue, near 


be occupied by the Columbia Taxicab 


pany This will have a machine 


Dhoxse feet 

The New York 
Kingston, \ 
Woods Automobile 


pany reconstructing 


shop 


Truck 
secured 
The 
plant 


and 
been 


Car Company, 


N has by the 


Company. new com- 


its and adding 


new equipment Still more is needed 


espe- 

clally 
The 

Company, 


power equipment 
Drill 


building 


which the Union Twist 


Mass., 


additions 
of Athol 
four-story building 
of the dril? 
modern wash 
built a 


room 


are 
to 


now 


include a he used as an 
to 
will 


the 


which is 
There 


addition to 


extension business 


have rooms, ete 


also be one-story 


hardening 
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Prince Albert, Sask., will install a new 
filtration plant 

Winnipeg, Man., will expend $600,000 on a 
new yas plant. 

rhe Canada Keg and Barrel Company will 
locate In Toronto 

Souris, Man., will install a complete new 
waterworks system. 

The town of Rainy River, Ont., will build 
a large new pumping station 

The Spring Lake «(N. J.) Water Works will 


build a new pumping station 

rhe Harvey Shoe Company, Gardner, Me., 
will install a new water wheel 

rhe Estherville, lowa, flour mills were de 
stroyed by tire Loss STS. 

The ‘Toronto Type Foundry will locate a 
branch factory at Wadena, Sask 


The Ripon Produce Company, ot 


Wis., will erect a creamery plant 

’. Burns, of Calgary, Alberta, will locate 
a complete packing plant at Regina 

rhe Pipper Light and Power Company will 
equip a plant at Montreal, Canada 

J. Cole & Co... Melrose, Mass will pur 
chase a I4- or 15-inch buzz planet 

A new ice plant will be erected by the 
Pottstown (lenn.) Brewing Company 

David Kk. Russell, Newlield, Me., is in the 
market for a single-clapboard planet 

The Tlamilton Tube Company will locate a 
large vn ov at Welland, Ont 

lire destroved MeLaggan Brothers iW 
mill at Blackville XN. B Loss, S1O.000 

Tlie L’ete ! (dont) (‘anor ( pany is 
building a Linge iidition to Its \ ks 

rhe Washington Woolen Mills, Fredericks 
burg, Va vas ned Loss, S150 0000 


Mitchell Greet 
\ is 


Oust 


ilding a new 


The Zanesville (Ohio) Mould Company Is 
asking r estimates on a new equipment 

The Catski Cement Company of Cemen 
ton, N. \ is erecting a new power plant 

The instailation of a municipal electric 
light plant at Bowdle Ss. DD is projected 

Plans will be prepared for the installation 

I i 


of a waterworks system at Gettysburg, S&S. DD 
rhe Dominion Shoe and Slipper Companys 
will equip a new factory at Berlin, Ont 
rhe Canada Sugar Retining Company, Mon 
treal, Canada, is building a larg iddition 
rhe Ottawa (Ont.) Light, leat and Power 
Company will equip a irge new substation 


The Canada Reflector and Mirror Company 
will locate a large factory at Tlamilton, Ont 

The Des Moines (lowa) Silo Company will 
build a S10,000 addition and double its out 
pit - 

Phe Robert Simpson Company f Toronto 
Ont is building a larze wagon and harness 
shop 

rhe Liquid Carbonic Company, of Chicago, 


Til.. 
Tenn 


will erect a S400. plant in Memphis, 


rhe Canadian Northern Railway will spend 
$500,000 increasing its facilities at Regina, 
Sask 

rhe Plimpton Press Norwood, Mass is 


contemplating the erection of a one-story ad- 


dition. 


J. A. Minchener, of Stratford. Ont will 
locate a large new furniture factory in Owen 
Sound 

C. E. Giddings, Hudson, Mass., is in the 


market for a 12- to gasolene 


engine 


New 


15-horsepower 


Glasgow, N. S will ~ O00 


spend § 
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in equipping a omplete new waterwork 
system 

rhe Peoples Coal Company, Taunton, Mass., 
is taking prices on hoisting engines and 
bollers 

il W Forbes msket factory it Rock 
(‘reek Obhio was destroved " fire l.oxs 
See 

lire practi destroved the vlove fa 
tory of J. S. La in, Johnstown, N. Y. Las 
Sv 

Peterboro, Ont ~ illing for tenders for 
electrica ye teal t compressors ind 
ejectors 

The Melville W en Mills, Fredericksburg 
Va were destroved ‘ ‘ Loss tleout 
S1T5e) che 

The Walpole Mass.) Rubber Company wil 

id an addition, doublin the capacity of 
its plant 

Brown & Met ey Winchendon M 
manufacturing w (seat ‘irs, will erect a 
new shop 

It is proposed t rte n i line mniels 
S500) for a new waterworl svVstem at [be ‘ 
bo tie = 1) 

Il. Wegwart tf Burlington, Wis king 
fo t sultalole n n Which to ere 
isket) factory 

rhe Thiry Cleaning nme Dower Company 
will erect a Soo.000 plant at Ilvde I k, nen 
Reading enn 

The 1" ect ‘Tat ind] Seat Company w 

, doa new i my North RBeech street 
s " ‘ N \ 

| Teobor ] Perernre ] { pany 1 tr 

" Ne \ al " or ‘ ! 
{ P f 7 

Thonds Spon fe he installation 
in ele ight | nt at Farmington, Minn 
have wren ited 

The 1 & Il Levy Compat vst Pearl 
street New \ } 8 ‘ ine tf i ite 
i weaving plant 

Fire destroyed the elevator of the Rutland 


ompan t Ovdens rh =m. ¥ i 


of SUC 


A vote will be taken August 30, f rT 


f S10.000 fy nds ft 1 waterwork 


system at Onida, S. ID 

\ omplete ‘ vht plant wi ‘ n 
stalled at ¢ ina Wis Aug t il Mie 
enyines Appletor Wi 

A hydra \ . eing erected 
for the Engineertt ‘ eure s i se Un 
ersity S\ “ N \ 

Ihe rool rswW | Skinkle «& 
or it Scotia N \ damaged ‘ 
too the extent sn 

he counel Ale lria Minn ed 
tk Insta inothe i it the elect wht 

int to wt ont S4000 

Daniels & Fish J het ( ire ere 

v i “arue vlalit mh ypect ! 1 
es ‘ new powe ‘ ent 

Ihe Sout] ~ t | t n (Company has 
purchased = sit i pow plant in Oake 
wood avenue, Bayport, L. I 

The ¢ Iw I 1 ¢ ny now it i 
ette and Walke streets, New York, will erect 
a new factory in the Bronx 

The Narragansett Electri Lighting (om 
pany. of Providence, R. 1. w install a new 
steam furbine and generato 

The plant of the Fley e Veneerin (‘or 
pany. of Pawtucket, R. I was damaged \ 
fire te the amount f SloOmw 

Ek. Hi. Lundy. of Eldoera, lowa, will ask f 
a franchise and wil!’ construct a S10.000 eon 
crete dam and a new power plant 

The grain mill of the Tavilor Milling Com 
pany Los Angeles, Cal was destroved ‘ 
re Loss, S150 Will ‘ ebuilt 


42. 


rl 1 Boston, I R. Rourke " 
tendent street is requesting ids 
sten it driven entrifugal pump 

Phi Peoples Railway with headquart 
at Stratford, Omt wi “ in the market ) 
nur nnitities af ele leal equipment 

Winnipeg, Man Will expend S250,000 
new nachinery ete f extendng it hiuh 
press ‘ wate Works ire ivth I yatem 

Phi Ontari & Manitoba oul Millin 
fompany will erect a m it Sudbury font 
to have t daily capacity of ooo irre] 

Dh Ti lime Klectrh orcela { pains 
will tu plant n Ma I ! it 
mat Tact t elect 1popetie t ! 

The Krat Shingle ¢ pear (latskantls 
(dre men al ect n | ili )) 
la eplace thre me recent 

ned 
The llocking Valley Creamery Com; 
\t ! ) ent ranized wil 
t " ! enera imery and lee eum 
\ rhe ict Vi " irted iti I 
‘ M thie Hila od-dey 
i | the ! i t | ‘ 
~ n Tele 
Nila " ‘ i 
N \ i d ‘ i 
<7 nM 
‘ ~ ’ ‘; ‘ ! ‘ 
‘ ! t Ile t Ihe t x Dhie 
neorporat ecel nel 
\l Ib OS | ft \l 
n 
‘ ils 1 I} nerd 
Shee nee 
\ ! ‘ ‘ t I 
\ Lbelie ! ] 
] ‘ tler-g ! nt 
SHIRT place 
I Allen SS ‘ il ‘ 
r al Tene tee ‘ 
bie ‘ Alle 
\ l \ t 
hve | & | orf ! | 
al \\ 
, ‘ ‘ { ‘ 
‘ “ ian 
i ‘ ~ ‘ It 
7 ike t 
IL tie ‘ 
\l ' 
I \\ 
‘ ( ] Viig ‘ 
\\ 
" Slam 
fhe ¢ \\ the Ar ( 
i] tor ‘ 
‘ N ) rt u 
e MN } ‘ 
I I Ther or 'E 
N \ 
t 184 We MI t 
] 
lor ] ~. Y It l ! 
| t ' ‘ ~ “ | ‘; nad has ‘ 
! new ng ! ‘ ape ox 
ly nt 
Phe Re rR { par \ n 
n Oo} varded t ts t? ‘ 
n ld nal six-af it t ‘ 
' ! R. Lof ' 2 
FL fay t El Cent I 
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perial Valley, Cal tu yet Re tee tend le 
cotton machinery and planter upplie \ 
Compre for puckin ttom will be installed 

Prvtive Kern formerly of Wayne Mich 
has organized a company to be Known as Che 
Chelsea Carbureter Company, to tanutacture 


Invented ty 
ed ut 


ind is located tn 


cul eter libtn hipany | 


cupltati 


Mack 


he ee 
lnilelin 
Iho 


vly to 


(Ma » Elevated Railway 1 


prhavee ordet 


Phi 


ton 
between 
roll 


lim 


Tot 


S1voo 000 and Sl tooo of additional 


ins tock Phe cat to be ordered [neliuce 


emi-convertibtle ind between OO ana 


ited cars 


Hid or a complete lilgehe pore ie water 


tlre IN tlle ol tinain will 


Belle 
thie 


with 


jelant 


pened at D’lavitae lowu September 


Site for potent tas wren wotrmhat inal 


ed l 
from tl 


tate 


= ’ 
eerie 


bitith 


Nav 


riitit 


Drepartinent 
Washinton, Th 6 


wi open 


hal September 6 fet 1 provurtiel 


istin eee 
tileke 


liecdtrle 


chroaiuile 


nitnal pring ial 


PS fH) prcotnenel forged fe i 


Ptheet)  poeotennal feel ( 
Phe Navy 


inf 


Department, Barre ol Surpopedbe 
| | 


Washington Ir 4 will 


open 
AVpope diaries 

weldin polane 
drill 


cheaule 


twist prtvetutanaethe 


rsh dy fein ' 


chedtule Pec laby 


Witte ue i ‘ ‘ 


tin et ischedtule SO) 





New INCORPORATIONS 





Standard Saw tied Lavell MIanmutacturin 
COtERp atta Inuit leenn (‘rapital Deh OED 
Ro oA. TELE, Inae, Crease 

Furner Motor Car Company, Chieage, Tl 
Capital bee Theorporatar hdward 
hurnet A. W. Esechert, W 1. Dell 

lleev & Gallagher Pounders oral Mawelidne 
Company, WKittannin Penn. Capital, sooo 
Inearporato I. J. lloev, So W. Gallacher 

( n Stove Worl (‘heer | Miata 
ture { ‘ imal phiure Capital, Seen In 
‘ itor John hat Ringer, Theo 
iu Vil 

¥ hicle Compan Atlant City N ! 
Man trie i hip Cupltal SPs ewe In 

poral In R. dared Ss. ¢ bentiet l Il 
‘ itrcdle 

Lita Prerinp) CCOmnpny tite ’ itl Man 
fact putip ete Cupltal, Svan In 

rporat M \\V Lite Piaisprey Ciilyly 
tue rere | (irave 

Plural Ss ten Ventilat ( iperns ( 

' itl MInnul ‘ vent ' itiel 
j ‘ (‘up il Sth Cheb lhe }) ite N \ 
Ihe l . Nie l ( Marth 

Fort Dod Portland ¢ ent ¢ ipanv, Fort 
LT bevcdure In Capital * pebed Cbtnee Trreaorpeat 
it I Ph) Prrniebertous Sioux ball st 
Ml | Nicholson Il \\ Hlendrict Rapid 
(‘ity Ss. J) et 

Capital | root (OEP LEN Newark N | 
Manufacture | mh Cupital se In 

I tor \ ‘ sSrmilth tha s \ it 
Rudolph NKnetoike 


the 


AMERICAN MACHINIS1 


Stove Motor Car Company Cinelounath, 
(bhiie Capital SUS Ninnutacture and 

1 tmetor ent and automoblles of all kinds 
Ineorporaton I \ Emerson, George W 
Piatt Rod DP osrttinny 

lias Pouterman Company, New York. Man 
ulaet ‘articles of brass and other metal 
nied altho Cupital, STS 000 Ineorporators 
lias Puterman, TIS Eldridge street Samuel 
Puterman, 207 Broome street, ets 

The Carbon Products Company, Cloetunati 
hile Capital, Shoo .o00 Manufacture and 
ell products and by-produets of carbon tn 
| their fortis Ineorporator (‘lay DT. Steele 
Anthony Larney Morri Inn Lrale 

erie Wrench Company, New York Manu 
facture wrenche tools and tmachinery Cap 
ital, SPO we Ineorporators, badwin A. Den 
ham, 45 West Thirty-fourth street, New Vork 
Leslie A. Pease, Edwin GG. Mease, of Tuinkird 
s. Y 

Sanitary Clothe Pressing Company ein 
elnnatl Ohlile Cupital See Manufac 
ture and sell machinery for pressin latinedes 
it dry clenuinyg tnd manufactarin clothe 
Ineorporators, Pred) M. Betz, Lem S. Mill 
Gdlive \ l mich 








Business Trem 





The Olmstend-blint Company, offices it baa 
L.idlerts treet New York nod ove Areh 
treet hitacelplia haat been organized to 
nanufactiure a complete tine of leather, balata 
cuuval iteled, rubber and solid woven belt 
ing The ineorporators of the thew compas 
are Willard |. Olmstead, Stanley EB. Flint and 
Cie S. Baker 








fORTHCOMING MEETINGS 








Ki 


tie 


Nathonal Soctety for Protmothon of tndu 
tal dvd ttlon Pourth annual conmventhon 
ton Ma November li Is inal soo) 
American Soctety of Mechanteal bogitees 
nthily meetin econd ‘Tuesday (alvin W 
e ecrebars J) West Thirty ninth street 

Ney York Cults 
Boston Branch National Metal Track \ 
liithen Mionthiv tieetin on first Wraoelne 
foench month, Youn hotel I | S 
| ecrebary lil Milk treet Boston 
Providence A wlation of Mechanteal bn 
el Monthivy meeting fourth Tuesday each 
onth ! ( Iti president YL Saline 
eet Prov ldenes K l 
New neland Poundrymen’s Association 
tose theetin second Wedlnesday oof eneh 
nth, | hanewe Boston, Ma l ! 
Stockwell Oo Broadway, Cambrideeport 
t 
nelnees Soclety of Western DPennsv! 
tin Hiomthiv meetin third Tuesday l 
! ly TLile OC TOCTALY hulton buildin 
ttstout Penn 
Superitendent inal horemen Club of 
eveloana riomthive meetin third Sat day 
Ltite Perak ecrebcars (10) New England 
niblain Cleveland 
Western Society of Engineer Chica Hl 
lant theetin t t Wednesday evenin 
eel thomth, excepting July and Aveust 


Warder Pio Monadnoect 


Hl 





WANTS 











hiate — cont per line fe each insertion 
fhout sia cord make i line No advertise 
ment ni! iated Cop hhould he ent to 
‘ / is not later than brid for ensuing 
er i Me ] ‘ arele cd to our care 
} ‘ f arded tpplieant pea ypeoctuy 
rere to hich their veplies are tf to be 
! arvded hut enlies wi not be returned 
‘fi not forwarded, they iil he dest sod with 
tf notice Vo infe ation cn by us ve 

/ anu advertinxe 7] j how niumhed 

“ al letter of recommendations or othe 
iD " of ale should not Ine ineclosed to 
woke n pondents Qiniu hona-fide ad 
f if erted rele th heading Vo 
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advertising accepted from any agency, aa 
socidtion or individual charging a fee for 
eoistration, or a commission on wagea of 


successful applicants for situations 











{ISCELLANEOUS WANTS 
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GSmith, Columbia, Pa 


for good patented 
AMEk. MACHINIST, 


Caliper catalog free. I 
We buy or pay 
machine or tool 
Phe 
3 
Wanted 
euttet 


rovalty 
Box VS 
fore elreular, 
Bridgeport, Ct. 
machines and 
AN MACHIINIS’ 


Saver bra 
& Son, 2 
Work for 


went Rox 77h 
Machinery to 
patents Interstate 


Livlit 
electrical 
“aih N 

Special machinery accurately built 
machine or turret lathe work solicited 
ert J. Emory & Co., Newark, N 

Light and medium weleht machinery 
duplicate purrts lbotlt) to order jis 
Mactordy Mig. Co Amsterdam, N.Y 

Patents ( I Darket Attorney, 
exeeXatpiner Patent Oee SI \\ ' 
ltigetoom, 2, € Write for laventor Phavtictlnnl 


“tas ing 


Lucas box St 
screw 


AMbnLE 


order, ot wood 


_& 4 


Will purchase 
Machinery Co., Troy, 


and 
New 


machinery to ordet nindlels 


pechalty MK. ab 4 


lithe 
work hase, 
Screw 

Rol 


and 

tools, ete 
latent 

‘ethan oy 


fo tian 
to 


Licht or medium welght machinery 
oh contract o1 spectal machiners 
Box 74, AMERICAN MACHIINISS 
ton 
hore 


ihiatet 
Trurite 


We are for all 


avul al 


Whieeler 


ritiy 
powel 
rities 
Conn 


experts on op 
tia ke of engines wet 
motor: let us make 
ine Works, Bridgeport 
Wanted & Sharpe No. 2 or No. 1S 
universal machine > must be Ad 
dition price and condition of machine 
Adidlress Yale & Towne Mfg. Co... Stam 
ford { 


Vout 


yout 


Brown 
yrbnading 
tute 
Phe 
oun 


\ large 1 
port havin 
Iritain, Prance 
ond aeeneles fot 
Apply Box ISt 

Any broken machinery 
oXV- acetylene 
requirin hilful preheating are 
toile viinader and crank cases 
usk for detailed information 
we positively weld = ¢not tt 
thituinum and other metals 
ful one trial will convinces 
Welding Works, Waterbury, ¢ 


attractive proposition 
hardware dealers or district 
rrincipal cithes of United 
State und Canada to handle a high-speed 
teel made In Sheffield, England, by one of 
largest concerns of its kind = in 
manufactured tool steel of 
strecessively Introduced 
steel already 

this country 
the lars consumers 

prestive of the 
lass of connections 
cConmbunbea thons 
references viven 


Address “Iligh 


con 


firm of machine tool tim 
add thle: in dsreat 
Japan, is wanting 
tools of all kinds 
MAcHINIS’ 


parts 


nelish 

how roonis 
Italy and 
risehiine 
A MERIOAN 
expertly weld 
ditcult) repats 
spechalty 


ed by proce 
oul 
wurtertin aise: 
ole 
iron, 
un 
Vou, 
‘oun, 


references, 
use) cust 
ne charge 
lens ieee 
Waterbury 

\ vers 
tative wholesale 
viles ugents in 


Tor represen 


the 


the url 
Pent 


have 
Kinads 
hundred vears 
ectlotis ol 


Over oa 
established in 
und used by 
owlng to stand 
manufacturer only 
solicited or enter 
from principals only 
and exacted inoor 
Speed.” Amen. Mact 


everal 
sone of rest 
in ind 
highest 
tained 
hivhest 
furn 








Hrte Wanrrep 








cl ification indicates present address of 


nothing else 


addvertiser, 
CANADA 
Wanted First 
crew thachine work setting ip 
devising new tools and method 
highest w to the right man 
AMERICAN MACHINIS4 


class automatic 
caine 
speeding up; 

Box SiO, 


Thanh on 


ues 


CONNECTICUT 


Wanted 
Colinission 


Salesmen to handle ona generous 
Iuisis an well advertised rnd 
qulek elling line of lathe tools CODBISS Ons 
given on all orders received from preseribed 
territory ; send with reply. Address 
“R. T., AMERIC MACHINIS’ 


ALAWAR 


referer rv 
AN 
Perl 
Wanted \ man 
tent to take charge of 
the manufacture of 


Who is thot 
protiling 
high-grade 


Mighly compe 
machines in 
firearnis we 


have an excellent opportunity for a competent 
man to advance himself to his full capacity 
steundy emplovinent and good wages willl be 
paid successful applicant tox SOT, AM. Ma 
'LELINGIS 

Wanted —By growing Chicago concern, first 
class draftsman with experience in original 
designing and ability to work out ideas sub 
mitted tlso a high-grade die and tool de 
sizner of experience, with a thorough practical 


knowledge of dle making 


good 


thiust be a 
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draftsman in enech cose and expert 


ence In full and wage desired In alrat letter 
Diex SUL, AMERICA MvcuiiNind 
PNDHLA \ 
Wanted \-i man for tempering tool one 
who ha experience in cause hardening pre 
ferred ive expertoner nod referenes Ad 


are A. BB. ¢ Lhox ISth, indlanapell Ind 
Wanted Foreman, a man capable of hand 
Titige theta reat “uxt trausiiission una 
Chiassl aesembly in factory where quality 
first then quantity count factory locuted at 
lndlanapell Ina tox fh \wMn Mac 
Wanted A thorouchiv canrable foreman for 
tool room employvin iwenty toolmaker ana 
machinist must be naturally emdowed with 
capacity to command respect of workmen and 
lve theroughivy experltenced ino very accurate 
and exaeting punch and dle work \Velalve 
“as 2 Box IS6, Tncllanapoltls Indiana 
MA Veccrltish 
Wanted Expertenced and designing draft 
then Nelle vepolle i Sinpee ol f levaftt 
bn Ravn (ieneral Eleetrie Co I’ittstield 
Mia 
Wanted Machine and tool dhemiorne i 
‘ fond to werk on pectal mine miptetiath 
rhiaehiiters fen Th \ ithe n ina 
min position for right man Ihox SZ] 
AMbnte NPAC TEENESY 
Wanted \ 1 cost aecountan ne expert 
enced tt timetilne theope, Tevttnned itd patiern 
lop I teed congeun tele t trate " lie'lp 
iiewet fatin tue eN\prerict i | 
pected imal where if present eup al ill 
hinwe trented) conmflldenttha Vdd ‘ Ty 
tilenthal Ihox Sth, ANd NMbacut i 
preue 
Wanted loolmaker, experienced in i 
nite nall ated tedium si en il ft | 
married hint ite Wie ithe ive eter 
en Iluneock Mi Co. Charlotis Micl 
! 
Lathe nel Vine hiattiel ith hhaope Lee = tnnble 
! New \ rh i ‘ ‘ rial i «ty 
}? i vl i nil tute ‘ tee j 
en ! wil ra tl soit ition 
in rat lett Ibax Sd \Mi \l i i 
EW 
Wanted Cost departinent lerk f estal 
lished tmachiners rtitacturing pan 
wed position ilary Slo per weel tute mee 
eXperbene ind referees Ikoox ‘911 \ MIA 
Wanted beoout ) five first cla illu inal 
riachinint uid tw vowed puttertmiake ive 
full «letal or past Yportenes i how 
emploved ference and age: good wages and 
poeruiinent | ent tf mi ten Thaex 
SSI AME! ‘ MAcHINIS 
lerattsmien Wanted \ wee inal well 
known tiitertmelehle | compas it New Yor 
Stote ‘ ine experienced tmechanteal dratt 
tien mated detutles ive ape eXpertence and 
tit expected and when could eport fw 
| Ikox StS AMERICA VIACHIENIS 
qoitia 
Wanted \ machine hop foreman, charge 
ofooe ten, whe l fuiniliar with p work 


Stet AME VIACULEINES 


Superintendent ino Clocinnath, ex 


Iho 


mive rete 


Wanted 


rete 


perieneod to teatlelitege lathe nal wtial «rill 
applicant must how pond poust ecord and 
pitint tee copa eof a rin entire hal eal 
the tianufacturing end of our tnisine Tharx 
sul AMERICA MACHINIS’ 

Wanted lirst-elass achinist toolmaker 
alle nhet lathe, plane drill) pot creer 
i hidne ! ing and millin i te re 
ute “ ad patternmake bra Iders 
) het boar fYen finishes peirnes mil? 
\ hts, hammermen and blacksmitl whe are 
ecking p Ithon t ike " f Iimprovin 
on those which thev have t registe their 
ritetive ind addresse with the f employ 
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By the Sales Manager 








Some of us look at the 
advertising in a paper one 
wav. Some another. 


Some make use of it in one 
wav. Some another. 


We ran across a man a 
while ago who put these pages 
to practical use, just as soon 
rot them. 


as he g 


Ile was a superintendent in 
a shop in the Middle West, 
employing about 200 men. 


When he received a copy 
of the AMERICAN MACHINIST 
each week he looked at the 
advertisement of the Cincin 
nati Milling Machine Company 
and took it out to the foreman 
of the milling machine de 
partment. 


The cuts showed them how 
to set up the machines; the 
correct position im which to 
put the work on the table. 


Then he compared the time 
and cost of operation with 
those given in the advertise 
ment. 


He knew that if his men 
were not coming up to it 
something was wrong. 


He was particularly inter- 
ested in this department at 
that time, and these’ ad 
vertisements formed a stand- 
ard in milling-machine prac- 
tice in this shop. 


There must be standards in 
machines as there must be 
laws marking the dividing 
lines of individual liberty and 
conduct. 


These standards to be effec- 
tive must be known. 

The Cineinnati Milling Ma- 
chine Company are standard- 
izing their product by making 
it known to users. 


And then making good. 


Why should we 


machine ? 


buy a 


Why should we choose a 
certain make from among the 
57 varieties? 


Should we buy one because 
it’s “in the Hall of Fame?” 


Another because “it 1s the 
machine of quality ?’’ 


Because “it’s unequaled 
for speed, satety and depend- 
ability ?”’ 


Such pretty phrases glide 
off our minds with the facility 
that water glides off the new 
waterproot beltings. 


They don't create a convic- 
tion in favor of the particular 
machine each of them is sup- 
posed to advertise. 


The kind of reasoning we 
are sure to get from a good 
salesman. 


We want to know what a 
machine will do. 


How it does it. 
What its product costs. 


We want to be so fortified 
with facts and _ evidetices 
about the good points of a 
machine that, if necessary, we 
can defend the machine 
against the arguments of a 
salesman of a competing 
machine. 


wv 


Some say we haven't time 
to read the selling arguments 
in an advertisement. 


That’s the plea of those 
who are satisfied to put gen- 
eral publicity in an advertise- 
ment when they can get that 
and a direct selling educational 
force combined with it. 


We have time to read any- 
thing that tells us convine 
ingly how to do our work 
cheaper, faster or better. 


All we ask is that *t’s inter 
esting. 


It must be truthful if it 
appears in the AMERICAN 
MACHINIST. 


Sav vou saw tt in the Amert- 
can \lachinist. 
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Chain Department 


Roller Chains, Block Chains, Chain Belts, Quiet Chains, for Auto- 
mobiles, Commercial Cars, Motorcycles, Bicycles, Machinery, etc. 


Machine Department 


Hand (feed) Milling Machines, 20-inch Water Tool Grinders, 
Keys and Cutters for the Woodruff Patent System of Keying, 
Presto Drill Chucks, Collets and Friction Tapping Devices. 





























The Whitney M’f’g Co.,Hartford,Conn. 
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The following facts show how the high efficiency 
is obtained in the speed and feed cases of 


B. & S. Constant Speed Drive 
Milling Machines 


1. All of the support- 
ing parts, shafts and 
gears, are heavily pro- 
portioned so_ that. all 
vibration is eliminated, 
even when the machine 
is _— heavy cuts. 

2. Ample oiling facil- 
ities for the bearings 
are provided in a sim- 
ple and direct manner 
by two reservoirs, as 
Feep Case—INTERIOR. ' shown in the cuts. 





3. The special design of the gears, made with pointed teeth 
and chamfered edges, assures instant engagement without the 
employment of auxiliary mechanism. 

4.. All gears are of machinery steel, 
hardened, and with the holes ground 
concentric with the pitch § circles 
after hardening. 

5. The shafts are also hardened, of 
steel ground and supported firmly 
close to points where pressure is applied. 

6. Changes in feeds and speeds are 
made by asimple shifting of levers. 
The plates that show the different 
arrangements of gears for the various 
feeds and speeds have no confusing 
combinations of letters and numbers 
to be considered. Speen Case—INTERIOR 





Send for “Features of the Original Constant Speed Drive Milling Machines. 


Brown & Sharpe Mfg. Co. 


Providence, R.I., U. S. A. 




















~] 
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Absolute Accuracy In The Pins 
Combined With Great Rapidity 


make the Landis Crank Grinding Machine indispensable for Automobile, Launch and 
Engine Manufacturers. 

There's a big field for the use of grinding machines in the finishing of engine parts 
the broadness of 
which perhaps you 
do not realize. 

The ‘‘Landis’’ has 
adjustable heads for 
holding and carrying 
the work, truing fix 
ture for rounding 
corners cf wheel, for 
grinding the fillets 
and other advan 
tages. Capacity for 
Single and Multiple 
Crank Shaits with 
throws up to 8” Single 
and 6” Multiple. 
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Grinding Time 90 Min. Material, nickel steel. Stock removed, .030” diameter. Limit of size variation, .0005” 
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Grinding Time 1 Hour. Material, nickel steel. Stock removed, .030” diameter. Limit of size variation, .00025' 
Finish, first-class. 


Landis Tool ny gard Waynesboro, Pa. 


York Office, Fulton Bldg St Walte é Managers 
FOREIGN AGE Ra 2 C. W. Burton. Griffit & ‘ and ASZOW Ss har melt s itte Berlin enna, Stock 
holm, St. Petersburg, Copenhagen and Budape Alfred i Schutte, Cologne Brus els Eileen, Milan, Paris, gate elona and 


Bilbao. A. Kh. Williams Machi nery Co... Toront \\V ams & Wilson + ey (‘anada 
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“MORSE” 
COUNTERBORES 


AND 


COUNTERSINKS 


These tools are in constant demand. Made of carbon 
or high speed steel. Special styles and shapes 
made to sketches furnished with order. 
Satisfaction guaranteed. 


Combined Drills and Countersinks 


Three-Groove Bit Stock Countersinks. 





— 
M.T 0.4060 





Combined Drill and Countersinks for Drilling Taper Shank Counterbores, 
and Countersinking .?fres and Wagon Irons. 








Counterbores with Interchangeable Blades and tiuides 








Counterbores for Machine Screw Heads, Morse Taper Shanks. Combined Drills and Countersinks. 











Our 1910 Catalogue will be sent jree on receipt of name and address 


Morse Twist Drill & Machine Co. 


New Bedford, Mass., U. S. A. 
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Rivett Lathe Mfg. Co...3d cover 
Schneider & Goosmann Ma 

i. Sa ee oe: 161 
ee ee. OM aK cdananens 71 
Milling Machines, Bench 
American Watch Tool Co. ....126 
pes fe . S e 33 
Carter & Hlakes Machine Co.229 
Niles-Bement-Pond Co., 

Yd cover, 53 to 60 and 227 
Pratt & Whitney Co. .3, 61 to 96 
Rivett Lathe Mfg. Co...3d cover 
Mloan & Chace Mfg. Co., 


Ist cover and 113 


Stark Tool Co.. cer cesseccecs SO 
Waltham Watch Tool Co..... 205 
Milling Machines, Hand 
ele gids ede aie ee Sw 179 
Becker Milling Machine Co., 
283 and 2135 
Brown & Sharpe Mfg. Co., 
73 and 4th cover 
Carter & IIakes Machine Co. .133 
Cincinnati Milling Mach. Co. 
i and 7 
Garvin Machine Co..........220 
Pratt & Whitney Co 61 to 66 
’rentiss Tool & Supply Co. ..226 
Tee Dee, OO. ok caceueeas 71 
Milling Machines, Hori- 


zontal 
YS Se ee eee eh 
Beaman & Smith Co..25 and 42 
Becker Milling Machine Co., 


23 and 213 
Brown & Sharpe Mfg. Co., 
73 and 4th cover 
Cincinnati Milling Mach. Co. 
Gand 7 
Hiendey Machine Co......... 79 
Hless-Bright Mfg. Co......... 17 
Ingersoll Milling Mach. Co 51 
Kempsmith Mfg. Co 27 
Newton Machine Tool Wks 19 
Niles-Bement-lond Co 

Yd cover, 53 to 60 and 227 
Mesterlein Machine Co oe eae 
Rochester Boring Machine Co. 31 
Beeeeee Ge Ge Wiccacewnces 34 
Milling Machines, Plain 
Mb ok aie ba nben nee oe 179 
American ‘Tocl Works Co.... Ss 
Beaman & Smith Co..25 and 92 
Becker Milling Machine Co., 

25 and 213 
trown & Sharpe Mfg. Co 
73 and 4th cover 
Carter & Hakes Mach. Co....133 
Cincinnati Milling Mach. Co, 
G6 and 7 
Garvin Machine Co.........220 
Ilendey Machine Co......... 79 
Ingersoll Milling Mac! +s ae 
Kearney & Trecker Co....... 26 
Kempsmith Mfg. Co....... 27 
LeBlond Mach. Tool Co. ROK, 
Sl and 4th cover 
Manning, Maxwell & Moore. .241 
Marshall & Hluschart Machry 
Co ‘ secacceas £06 336 
McCabe, J. J coe tbo and 226 
Morton Mfg. Co 233 
Motch & Merryweather Ma 
echinery Co 2236 
Newton Mach. Tool Works. . 19 
Niles-Bement-Pond (Co., 

“Yd cover, 32 to GO and 227 
Oesterlein Machine Tool Co 239 
owen Machine Tool Co..... 140 
’ratt & Whitney Co. .3, 61 to 66 
Vandyek Churchill Co — 
Waltham Watch Tool Co... 205 
Warner & Swasey Co...... 19 
Whitney Mfg. Co eee 71 
Wormer Mehry. Co., C. C....227 


Milling Machines, Portable 


Newton Machine Tool Wks. . 19 
Niles-Bement-Vond Co., 

2d cover, 53 to GO and 227 
Underwood Co., H. B........ 204 
Milling Machines, Universal 
American Tool Wks. Co...... 8 


Milling 


Machine Co., 
23 and 213 


Becket 
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No. 3 Universal 
Miller 


EEDS 30x10x19” all automatic, with 
positive roller chain drive. Working 
surface of table, 48}”x11”". Main 

spindle has taper journals running in an- 

nular bearings fitted with ring oilers. 

Knee rigidly braced and has projected 

bearing on column of machine. Elevat- 

ing screws telescopic. Table feed screw 
fitted with ball bearing thrust. Dividing 
head spindle travels through an arc of 

216 degrees. Head has tool steel worm 

running in oil bath. Is tested for accu- 

racy in divisions on an 8” diameter plate. 

All feeds and reverse of same within easy 

control from front of knee. 














A first-class miller in every particular. 
Fully guaranteed. 


The Hendey Machine Co. 
Torrington, Conn., U.S. A. 


General Agents for United States, Manning, 
Maxwell & Moore; C. W. Burton, Griffiths & Co., 
London, for Great Britain; J. E. Chabert & Co., 
Paris, France ; 











— 





(High Speed Steel Has A Solid Foundation ) 
In A Name That Means Something 


Its cutting speed on cast iron is as follows: Roughing cut, 123 ft. per minute—finishing cut, 210 ft. 
per minute. 


In NOVO SUPERIOR you secure a materially increased speed over the high speed steels now in 
use, the highest quality, greatest toughness, longest life (3 times that of any other) and exceptional 
ability to cut very hard materials. The cutting edge retains its sharpness from 3 to 4 times longer than 


other high speed steels. Hardens in oil or air and is now carried in stock in our warehouses in all 
current sizes, flat, squares and rounds; annealed and unannealed. Try atrial order. Results guaranteed. 


HERMANN BOKER & COMPANY 


101-103 DUANE STREET, NEW YORK CITY 
Chicag> Warehouse, 217-223 North Desplaines St. Montreal, Canada, Warehouse, 332 St. James St, 


Pacific Coast Agents—The Paciiic Tool & Supply Co., San Francisco, Cal. i 


id 
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THE COLUMN 


When you buy Milling Machines, pay particular attentic7? to 
the construction of the column, because this is the foundation 
upon which the rigidity of the machine is based. 

The column on the LE BLOND Miller is a massive box-shaped 
casting with heavy walls to support the knee and spindle bearings, 
and braced internally with numerous cross ribs. 

The base is an integral part of the column, a feature of vital 
importance, as it means the elimination of a joint at the point 
where greatest rigidity is required. 

Some Milling Machine manufacturers will tell you that this 
joint between the base and column is of no importance--this is 
because they can reduce the cost of manufacturing by making the 
column in two pieces. 

If you want maximum rigidity in your Millers, specify one-piece 
columns, a feature always found in LE BLOND Millers. 


The R. K. LeBlond Machine Tool Company 


Cincinnati, Ohio. 


DOMESTIC AGENTS—C. C. Wormer Mehrv Co Detroit Mich - = Osgood, Buffalo. N. ¥ fhe W. M. Pattison S | 
Co., Cleveland, O. F. E. Satterlee Co.. Minneapolis, M'nn The Hendrie & Bolthoff Mfg. & Supply ¢ Dens Colo Portia 
Mehry. Co... Portland, Ore Caldwel! Bros. Co Seattle. Wash Smith-Booth-Usher Co Los Angeles, Cal | es & Smit ‘ 
San Francisco, Cal Niles-Bement-lond Co.. New York. Birmingham, Philadelphia, Boston, Pittsburg, Chicago. Hamilton, 0. W.R 
Colcord Machinery Co., St. Louis, Mo.. Kansas City. Mo Thomas S. Bowles wolk, Va Oliver H. Van Horn, New Orlear 
La. Dodson Mfg. Co.. Torrecn, Coah., Mex eel Supply Co. S. A.. Mexico D. F., Mex General Sup] ‘ Ltd. Ottawa, Can 

FOREIGN AGENTS—Ducas & Co. Austria-Hungary Mitsui & Co lapan Renson Bros... Mell« I Australia Van Rie 
schoten & Houwens, Rotterdam, Holland J. Lambercier & Co (Geneva Switzerland le Fries & ¢ Ltd liisselderf. Ger 
many : Milan, Italy Louis Besse, Paris, France Hlenri Benedictus Antwerp. Belgium llug Ti 1ist sr } ' Sweden 
S. G. Weinberg, St. Petersburg, Russia. Overall, MeCray, Ltd.. Sydney, Australia Nielsen & Winther, Copenhagen. Denmark 
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Rack Cutting Machines 


Adams Co veetteveesdeenns 179 
Carpenter Kerlin Gear & Ma- 


ft ere ee er 7é 
Fellows Gear Shaper oA 16 
Piather Mie. Co., B. d..ccecs 175 
Gould «& Eberhardt Terre rrT T 175 
Hiorsburgh & Seott Co....... 174 


LeBlond Mach. Tool Co., R. K., 
81 and 4th cover 
Niles Beme nt-Pond Co., 
“d cover, 53 to 60 and 
a he Se SS Sa eee ‘ 
Schuchardt & Schutte ee 2% 
Sloan & Chace Mfg. Co., 
Ist cover and 113 
Walcott & Wood Mach Tool 





Racks, Tool 
Manufacturing Equipment and 
PaImeerene OO... cscaee .13$ 


New Britain Mach. Co.... .197 | 


Radiators, Japanning Oven 
American Gas Furnace Co....1389 
Rawhide 

Colonial Leather Co......... 179 


Reamer Holders, Floating 
Colburn Machine Tool Co....105 


Reamers 


Boker & Co., Hermann....... 79 
ee. oe eee ere 20S 
Cre wee: Oo, BD. Waeevcesns 50 
Carpenter Tap & Die Co., J. M.112 
Chadwick & Trefethen....... 200 
Cleveland Twist Drill Co., 

4th cover 
Clough, R. M ‘ errr | 
Grant Nail & Supply CO. vse tee 
Gisholt Machine Co..........205 
Pert Bere, CO. 62s ciccreceeeee 154 
Lapointe Mach. Tool Co 139 
Morse Twist Drill & Mae h. (Co. 77 
One-Lock Reamer Co j 229 
Pratt & Whitney Co. .3, 61 to 66 
Schellenbach & Ilunt Tool Co. 196 
Standard Tool Co x S7 
Ward & Son. Edgar T : 190 


Weatern Taol Mig. Co. ..cccers 
Whitman & Barnes Mfg. Co..1 
Wiley & Russell Mfg. Co.....1 
Reamers, Electric 
Crocker-Wheeler Co..........160 
Reamers, Expanding 

Grant Nail & Supply Co.. 196 
Schellenbach & Ilunt Tool Co. 196 
Reaming Stands 


Flather Planer Co.. Mark. ....116 
Skinner Chuck Co.... cixiei: Te 


Recorders, Speed 


Rrown Instrument Co........ 158 
Warner Instrument Co...... 142 


Recorders, Temperature 
rown Instrument Co....... 158 


Rheostats 

Crocker-Wheeler Co. ...... 160 
Csenern cleetrie Co 156 
Westinghouse Elec. & Mfg. Co, 159 
Rivet Making Machinery 
Blake & Johnson Co.. 149 


Riveters, Hydraulic 

Niles-Bement-Pond Co 
fal el > 

Sellers & Co Win ‘Seed 34 


to 60 and 227 


Riveters, Pneumatic 


Bliss epee rere 25 
ltallett Co. Thos If HS 
Independent Tne Tool Co 2] 
Ingersoll-Rand Co 203 
Niles Bement-Pond Co 
Yd cover, O35 to GO and 227 
Sellers & Wm 4 
Shepard Electric Crane & Lois 
Co 2 162 


Riveters, Steam 


Niles-Bement-Pond Co 


Riveting Machines 


Adt & Son. Johr 4 
‘ t Mtg. & Mac! Co 04 
Laon & Allstatter ¢ 142 
National Machinery Co 118 
Niles-Bement-Pond Co 

“dd cove > to GO and 227 
Sellers & (< Win t4 
Shuster Co Fr. R man 





Rolling Mill Machinery 
Atlan BMechime CO. .wcccvcecs 137 
Blake & Johnson Co......... 149 
Niles-Bement-lond Co., 


~d cover, 53 to 60 and 227 
OS Oe OO eee 34 
United Eng. & Fdry. Co...... 114 


Rules, Steel 


Brown & Sharpe Mfg. +.” 
73 and 4th cover 


ili Slotter TPeople...........140 
Hammacher. Schlemmer "& Co. 83 
Sy 9 SS ar 198 
Keuffel & Esser Co..........- 198 
re Ce. a. Bares ees weet 102 
Deen Gh Ba Be sesececacs 111 


Sand Blast Apparatus 


| Bottom, J. M....ccccccccc eee SOO 


Pangborn Thomas W. Com 
pany ea feitwaeoen eh own 201 
pees Oe... Dc. Waccccacececemee 
Sand Shifting Machinery 
I 103 


Saw Frames and Blades, 


Hack 
Diamond Saw and Stamping 
Works . cesececsen 218 
(;oodell-Pratt Co.... , 108 


Hammacher, Schlemmer & Co. 83 
HlHuther Bros. Saw Mfg. Co...143 
Massachusetts Saw Works, 

9) and 91 


Millers Falls ee oe 
Niles-Bement Pond (o., 

“d cover, 53 to 60 and 2°97 
Simonds Mfg. Co........... 115 
menteeee ©. Be Ba ccsccseds 111 
meet Slaves Mie. CeO. .<cvcces 135 
Sawing Machines, Meta! 

| Cochrane-Bly Co....... i= <e 
Dinmond Saw and Stamping 
Works wii ek ann a 
Frontier Iron Works......... 120 
(jorton Machine Co., Geo....142 | 
®t eee 219 
Newton Machine Tool Wks.. 19 | 
Niles-Bement-lond Co . ' 
Yd cover, 538 to 60 and 227 
Ryerson & Son, Joseph ‘1 
35 and 36 
Tabor Mfg. Co ey ere ee oe | 
ZemGer-Morrts CO. .cccccess 104 
United Eng. & Fdry. Co...... 114 
Union Twist Drill Co...... S7 
Vandyck Churchill Co........139 
West Haven Mfe. Co...... 135 
Sawing Machines, Wood 
| Colburn Machine Tool Co 105 
Grenves, Klusmein & Co 133 
Seneca Falls Mtg. Co.... 124 


Saw Sharpening Machines 


Cochrame-er CO. 2206s ses OS I 
Newton Machine Tool Wks. . 19 | 


Nutter & Barnes Co..........119 


Saws, Circular Metal 
Ryerson & Son, Joseph = T., 
35 and 36 
Simonds Mfg. Co “ee score 
Saws, Metal Band 
Niles-Bement-Pond Co 


"ad covel os to OO and 227 
Prentiss Too! & Supply Co 226 
Simonds Mfg to 115 
West llaveu Mfg. Co ose hee 
Saws, Power Hack 
\ strong-Blum Mfg. Co 200 
Diamond Saw and SS iping 

Works 21S 
Frontier Iron Works.... 120 
Goodell-Pratt Co ‘ re . 108 
loafer Mtg. Co er (sane 
Millers Falls ¢ . .. 161 
Niles-Bement a nd ‘ 

“d cove >$ to G0 and 227 
Racine Tool & Machine 171 
West Hlaven Mfe. Co 135 


Western Tool Mfg. Co........212 | 


Saws, Serew Slotting 


Simonds Mfze. Co........ .115 
Scales 
| Brown & Sharpe Mie. ¢ 
7 ind 4th « ! 
National Seale Co 121 
Schools 
American Schoo I Corres 
pondens P05 
International Corr Schools 211 
l’ratt Institute ........ 196 
Scleroscope 
Shore Instrument & Mfe. Ce 192 | 


Seraper Holders 
Townsend Mfg. Co.. H. P 142 | Wester lool Mfg. Co... 212 | 


Screens, Shaking 
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Wells & Son Co., 


|; Second Hand Machinery 
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Shaners— Continued. 

Motch & Merryweather Ma- 
Oo ee 

Newton Machine Tool Wks... 19 

Niles-Bement-l’ond Co., 


2d cover, 53 to 60 and 227 
Potter & Jchnston..... 20 and 21 
Pratt & Whitney Co..3, 61 to 66 
Prentiss Tool & Supply Co....226 
Queen City ange Tool Co...117 
eee epia 176 
Rockford becsie=? Tool Co...221 
eee ae O. Wie ccc scees 34 
NR en 70 
Springtield Mach. Tool Co.... 67 
Vandyck Churchill Co........ 139 
Walcott & Wood Mach. Too! 
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Shears, Hand 


(Gioodell-Pratt Co.....eee..-- 108 


Pe, Th Dicnteeccanennnc cue 


Shears, Power 


Miles Ca, BE. W..ces eee 
Ferracute Machine a | 
Long & Allstatter Co.........142 
ee. eee 210 
Niagara Mach. & Tool Wks...229 


Niles- Be ment-Pond Co., 
2d cover, 53 to 60 and 227 
Royersford Fdry. & Mach. Co., 


142 and 164 


4 


kk SS Oar 34 
Swaine Mfg. Co., Fred J....141 
Toledo Machine & Tool Co...138 
United Eng. & Fdry. Co..... 114 
Wheeling Mold Fdry. Co..... 200 
Shears, Rotary 

I ee eee 25 
(Consolidated Press & Too] Co, 210 
Detrick & Harvey Mach. Co..121 
United Eng. & Fdry. Co...... 114 


Sheet Metal Working “W-- 
chinery 


Bliss Co., E. W. 25 
( ‘onsolidated i ress ‘& ‘Tool. Co.210 
Ferracute Machine Co..... wane 
Niagara Mach. & Tool Wks...229 


Toledo Machine & Tool Co. ..138 


Slide Rests 


Betts Machine Co. ....cccos: 9 
£2 Se eS eee -151 
Nationa!-Acme Mfg. Co....... 244 
Newton Machine Tool Wks... 19 


Niles-Bement-Pond Co., 


2d cover, 53 to 60 and 227 
8 a A ere 125 
Pn Cs. Uienéeeecneacune -176 
Slitters 
Blake & Johnson Co......... 149 
Slotters 
eee 135 
Betts Machine Co........<:. 9 
I] 1! Slotter People....... “n 
MeCabe, J. J. ..126 and 


New Haven Mfg. Co......... 
Newton Machine Tool Wks... 
Niles-Bement-l’Pond Co., 





2d cover, 53 to 60 and 227 


een i ak. Us cee vetees 34 
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Slotters, Auto Screw 


srown & Sharpe_ Mfg. Co., 
75 and 4th cover 


Taylor & Fenn Co... coeocnee 


Slotters, Portable 

Newton Machine Tool Wks... 19 

Sockets and Sleeves 

memes Till De. ..4ceccvcceseccbae 
136 


{th cover 
Morse Twist Drill & Mach. Co. 77 


~@ 

Sager Drill Socket Co.......100 
Standard he Sa S7 
Union Twist Drill Co........ S87 
Special Machinery and Tools 
Atlas Machine (Co.......... 137 
Automatic Machine Co... . 83 
Beaman & Smith Co..25 and 92 
tilgram Machine Works.....172 
Blanchard Machine Co.......118 
Bliss Co.. E. W ak alae a —- ae 
Buffalo Fdry. & Mach. Co....161 
Carter & Hakes Mach. Co.. 22% 
Consolidated Press & Tool Co.210 
Dallett. Thos \ a 6S 
Earle Gear & Machine Co....174 
Electric Welding Products Co.188 
Elgin Tool Works 134 
Elmes Engr. Wks., Chas. F. .237 
Foster Machine Co... 127 
Garvin Machine Co........ 220 
Grant Mfg. & Machine Co 204 
Hoefer Mfg. Co......... — | 
Hoggson & Pettis Mfe r. Co.... 92 
lierton Machine Co. S. E.. 93 


Lueas Machine Tool Co. . 11 
Manning, Maxwell & Moore..241 
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Is Any Old Box Good 
Enough For Youre 


If not, send for circular No. 2827 describing 
the most perfect case for carrying 


Machinists’ Tools 












Solid oak, finely finished, brass trimmed, felt 
lined drawers. Outside dimensions 15%x8x10%4 
in., weight 14% lbs. 

Every machinist who has to carry tools from 
place to place should have this case. 


Hammacher, Schlemmer & Co., 
Hardware, Tools & Supplies 
NEW YORK, SINCE 1848 


4th Ave. & 13th Street 




















“QMrometre’ Machines Do Work Like This 
If you want to turn out such work as this at the fastest speed and at the 
lowest cost, then investigate our line of special automatic machinery. If you 
will send us samples or blueprints of your work we'll estimate the cost of same 
as done by our machines. ‘The figures will surprise you. 
MO Wire dle 11 t 
Specia 53 1 ‘il 
Screw eye bla s 
l k 57 Sule f ! 
k 58 Special D> , 
I k. 61 Neck wi Ss 
63 Hose clamp. 641 
! 65 Chain t ‘ 
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Automatic 
. 
Machine Co., 
Bridgeport, Conn., U.S. A. 
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Special Machinery and Tools 
Manufacturing Equipment and 


Straightening Machinery 
| Morse Twist Drill & Mach. Co 
Niles-Bement-Pond © 


Niles-Bement-l’ond 
2d cover, 53 to 60 and : petites 
Springfield Machine Tool Co 


Pratt & Whitney Co. .5, 


Straighteners, 


Niles-Bement-Pond 


Schellenbach & Hunt Straightening 
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Sloan & Chace Mfg , 
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Taylor & Fenn Co 
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Garwood Electric Co.... 
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Spring Winders cc. & Mfg. Co. 159 


Westinghouse Elec. & Mfg. Co 
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Sprocket Chains 


Brown & Sharpe. Mfg 
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Brown & Sharpe Mfg 
& Stamping Co.241 , 


E . Cincinnati Bickford Too! Co 
Hoggson & Pettis Mfg 


Garvin Machine Co 
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Pratt & Whitney Co 
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PS Gi caccsciowes 4th cover | Garvin Machine Co..........22 

Gisholt Machine Co......... 205 
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| Blake & Johnson Co...... 
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National Mchy. Co....... 


Pratt & Whitney Co. .3, 
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Manville Machine Co., E. J.. 
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133 | Windsor Machine Co......... 
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Niles-Bement-l’ond (Co., 
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Twist Drills 
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196 !lammacher, Schlemmer & Co. 
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Tool Racks Standard Tool Co........... 

Wells & Sons Co.. F. E 144 | Union Twist Drill Co........ 

Western Tool Mfz. Co 212 | Ward & Son, Edgar T....... 
| Whitman & Barnes Mfg. Co. 

Tools, Small Wiley & Russell Mfg. Co 
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—e m Universal Joints 
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ers 


Crocker-Wheeler Co...... 
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Westinghouse Elec. & Mfg. 
Transmission Machinery 


American VDulley Co. iescaat 
Caldwell & Son Co., H. W.... 


Coates Clipper Mfg. Co 
Link-Belt Co : 
Morse Chain Co 
Niles-Bement-Pond Co., 


~d cover, 53 to 60 and 


Oneida Steel Pulley Co 
Reeves Pulley Co 
Rockwood Mfg. Co 


Sellers & Co.. Wm....... 


Trolleys and Tramways 
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Niles-Bement-Pond (Co., 
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Trolley Wheels 
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“359 | Vanderbeek Tool Works...... 


Valves 
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169 | Watson-Stillman Co..........5 


“103 Valves, Hydraulic 


20% Chambersburg Engineering Co.200 


24 Vanadium 
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.169 | American Vanadium Co..... 
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34 | Vise Stands 
LeBlond Mach. Tool Co., R. K.. 
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